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1. OBJECTIVES
11 I ntroduction

The Endangered Species Act (ESA) (16 USC 1531-1544), establishes a national program for the
conservation of threatened and endangered species of fish, wildlife, and plants and the habitat upon
which they depend. Section 7(a)(2) of the ESA requires that Federa agencies consult with the U.S.
Fish and Wildlife Service (FWS) or the Nationad Marine Fisheries (NMFS) to insure that any action
funded, authorized or carried out by Federal agenciesis not likely to jeopardize the continued existence
of endangered or threatened species or to adversely modify or destroy their designated critica habitats.

This document is the product of a consultation pursuant to section 7(a)(2) of the ESA between the
NMFS and the U.S. Army Corps of Engineers (Corps) commenced in August, 2000, on the Columbia
River Federd navigation Channe Improvements Project (Project). The Corp’sissued abiological
assessment for the Project, dated December 28, 2001, and amended that document in a letter dated
April 15, 2002. The 2001 BA and amendment |etter describe the proposed action for the Project.
These Corps documents are herein referred to as the 2001 BA.

The proposed action conssts of improvements to the main Columbia River navigation channd,
ecological restoration activitiesin the Lower Columbia River, and other associated activities. The
channel improvements include the degpening of the main navigation channd in the Lower Columbia
River and improvements to ship turning basins. Congtruction and maintenance of seven ship berthsin
the Lower Columbia River are consdered interrdlated and/or interdependent actions. The other
activities include an ecosystem restoration initiative, a monitoring and evauation program, aresearch
program, and an adaptive management process governing the implementation of the proposed action.
The purpose of the proposed action is to remove existing depth congtraints to vessel movements and
thereby improve access to the ports of the Lower Columbia River for deep draft vessals, and to restore
ecologicd functionsin the Lower Columbia River for ESA-listed sdlmonids and other fish and wildlife
gpecies. Chapter 2.1 describes the proposed action in further detail.

The purpose of this consultation is to evaluate whether the proposed action will jeopardize the
continued existence of ESA-listed salmonids under the ESA or result in the destruction or adverse
modifications of designated criticd habitat. The species congdered in this consultation are listed in
Table1.1.

The Corps has indicated in their 2001 BA that the Project islikely to adversdly affect ESA-listed
sdmonids, and not likely to adversdly affect northern sealions (ak.a stdler sealions). NMFS concurs
with the Corps determination for steller sealions.



Tablel.1

Species

Ligting Status

Critical Habitat

Protective Regulations

Referencesfor Additional Background on Listing Status, Biological Information, and Critical Habitat Elementsfor the
ESA-listed and Candidate Species Considered in this Consultation.

Biological Information,

Higtorical Population Trends

Columbia River chum March 25, 1999; February 16, 2000; July 10, 2000; Johnson et al. 1997;
salmon 64 FR 14508, Threatened 65 FR 7764 65 FR 42422 Salo 1991
Lower Columbia River March 19, 1998; February 16, 2000; July 10, 2000; Busby et al. 1995; 1996
steelhead 63 FR 13347, Threatened 65 FR 7764 65 FR 42422
Middle Columbia River March 25, 1999; February 16, 2000; July 10, 2000; Busby et al. 1995; 1996
steelhead 64 FR 14517, Threatened 65 FR 7764 65 FR 42422
Upper Columbia River August 18, 1997, February 16, 2000; July 10, 2000; Busby et al. 1995; 1996
steelhead 62 FR 43937, Endangered 65 FR 7764 65 FR 42422
Upper Willamette River March 25, 1999 February 16, 2000; July 10, 2000; Busby et al. 1995; 1996
steelhead 64 FR 14517, Threatened 65 FR 7764 65 FR 42422
Snake River Basin August 18, 1997 February 16, 2000; July 10, 2000; Busby et al. 1995; 1996
steelhead 62 FR 43937, Threatened 65 FR 7764 65 FR 42422
Snake River sockeye salmon November 20, 1991; December 28, 1993; November 20, 1991; Wapleset al. 1991a;

56 FR 58619, Endangered 58 FR 68543 56 FR 58619 Burgner 1991
Lower Columbia River March 24, 1999; February 16, 2000; July 10, 2000; Myers et al.1998;
chinook salmon 64 FR 14308, Threatened 65 FR 7764 65 FR 42422 Healey 1991
Upper Columbia River March 24, 1999; February 16, 2000; July 10, 2000; Myers et al.1998;
spring-run chinook salmon 64 FR 14308, Endangered 65 FR 7764 65 FR 42422 Healey 1991
Upper Willamette River March 24, 1999; February 16, 2000; July 10, 2000; Myers et al.1998;
chinook salmon 64 FR 14308, Threatened 65 FR 7764 65 FR 42422 Healey 1991
Snake River spring/summer- April 22, 1992; December 28, 1993; April 22, 1992; Matthews and Waples 1991,
run chinook salmon 57 FR 14653, Threatened® 58 FR 68543! 57 FR 14653 Healey 1991
Snake River fall chinook April 22, 1992; December 28, 1993; April 22, 1992; Waples et al. 1991b;
salmon 57 FR 14653, Threatened?® 58 FR 68543 57 FR 14653 Healey 1991

This corrects the original designation of 12/28/93 (FR 68543) by excluding areas above Napias Creek Falls, anaturally impassable barrier.

2Also see, 6/3/92; 57 FR 23458, correcting the original listing decision of by refining ESU ranges.
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Steller SeaLion August 27, 1993; August 27, 1993; January 8, 2002; Bic
(Northern SeaLion) 58 FR 45269, Threatened 58 FR 45269, Threatened 67 FR 956; amended & corrected,; Lot
May 1, 2002;
67 FR 21600

1.2  Réationship to Other Biological Opinions

NMFS has previoudy consulted with the Corps on the maintenance dredging activities in the Columbia River.
These biologicad opinions demondgrate NMFS' involvement and understanding of Columbia River dredging
issues, and serve as arecord of issues that we have raised during consultations on previous dredging actions.

The consultations previoudy conducted on the Corps Operation and Maintenance Dredging activitiesinclude:

. An Augus 1, 1991, informa consultation for use of Interim Area D Estuarine Disposd Site in Clatsop
County, Oregon;

. A February 25, 1992, informa consultation for construction of the Wahkiakum Ferry Channel at Puget
Idand, Washington;

. A March 5, 1992, informa consultation for emergency dredging stesin the Columbia River;

. A December 11, 1992, informa consultation for expanson of Columbia River dredged materia

disgposa Stes,

. A November 5, 1993, informa consultation for Dungeness crab entrainment studies in Baker Bay,
Washington,

. A December 22, 1993, forma consultation on Columbia River operation and maintenance dredging;

. A September 14, 1994, reinitiation of the December 22, 1993 forma consultation to address
designated critical habitat;

. An April 6, 1996, informa consultation on hopper and pipeline dredging in the Columbia River;

. A September 22, 1995, forma consultation on repair of pile dikesin the Lower Columbia River;

. A July 25, 1996, reinitiation of the September 22 forma consultation to address additiond pile dikes;

. An August 2, 1996, informa consultation on replacement of anavigationd ad in the Lower Columbia
River;

. A May 28, 1998, informa consultation for the maintenance dredging program to address listing of
Snake River and Upper Columbia River steelhead;

. A May 27,1999, informa consultation to begin dredging operations at the mouth of the Columbia
River; and

. A September 15, 1999, formal consultation on operation and maintenance dredging from John Day
Dam to the mouth of the Columbia River.

NMFS adso previoudy completed a December 16, 1999, biological opinion on the Corps proposed channel
deepening project, which NMFS subsequently withdrew. Thisled to initiation of the current consultation. This
biological opinion (Opinion) supercedes our December 16, 1999, biologica opinion. Further background on
the earlier consultation associated with this project is described in Section 2.2 of this Opinion.



Findly, in December, 2000, NMFS and the FWS issued a multi-species biologica opinion on the Corps
operation of the Federa Columbia River Hydropower System (FCRPS) which recognized that “Estuarine
protection and retoration must play vita rolesin rebuilding the productivity of listed sdlmon and steelhead
throughout the Columbia River basin.” Included in the FCRPS biologica opinion are reasonable and prudent
dternative (RPA) action items Nos. 158 - 163 and Nos. 194 - 197 that specifically address estuary research,
conservation, and restoration actions that support the survival and recovery of ESA-listed sdmonids. These
FCRPS RPA action items are referred to in the Incidenta Take Statement of this Opinion in order to better
integrate ESA compliance measures for these two Corps projects.

1.3  Application of ESA Section 7(a)(2) Standards. Jeopardy Analysis Framework

Section 7 of the ESA requires Federa agencies to ensure that any action they authorize, fund, or carry out is
not likely to jeopardize the continued existence of listed species or result in the destruction or adverse
modification of designated critica habitat. The NMFS ESA implementing regulations define “jeopardize the
exigence of” as.

To engage in an action that reasonably would be expected, directly or indirectly, to reduce appreciably the
likelihood of both the survival and recovery of listed species in the wild by reducing the reproduction,
numbers or distribution of that species.

The NMFS ESA implementing regulations define “destruction or adverse modification” of critical habitet as:

A direct or indirect ateration that appreciably diminishes the value of critical habitat for both the survival
and recovery of a ESA-listed salmonids. Such aterations include, but are not limited to, aterations
adversely modifying any of those physical or biological features that were the basis for determining the
habitat to be critical.

This Opinion evauates the effects of the proposed action on ESA-listed sdmonids by applying the standards of
section 7(3)(2), asinterpreted through joint NMFS/FWS regulations and policies, using the best scientific and
commercia dataavailable. To achieve the objectives of this Opinion, NMFS uses a five-step approach for
applying the ESA section 7(8)(2) stlandards to Pacific salmon:

» Definethebiologica requirements and current status of each ESA-lisled sdmonids.

» Evauate the rdlevance of the environmenta basdine to the species current status.

» Determine the effects of the proposed or continuing action on ESA-listed sdmonids.

» Determine whether the species can be expected to survive with an adequate potential for recovery under
the effects of the continuing action, the effects of the environmenta basdine, and any cumulative effects, and
consdering measures for surviva and recovery specific to other life stages.

* ldentify RPAsto a proposed or continuing action when that action is likely to jeopardize the continued
existence of an ESA-listed species or destroy or adversdly modify its critical habitet.

* Thisgepisrdevant only when the concluson of the previoudy described andysisis thet the proposed
action would jeopardize ESA-listed sdmonids. If the conclusion is no-jeopardy, then NMFS will identify

4



conservation measures that include reasonable and prudent measures designed to reduce incidentd take of
ESA-listed species and if gppropriate, conservation recommendations.

These steps are described below.
1.3.1 Definethe Biological Requirements and Current Status of ESA-Listed Salmonids

To fully congder the current status of the ESA-listed sdmonids (50 CFR Section 402.14(g)(2)), NMFS
evauates the species-leve biologica requirements of a species, subspecies or digtinct population segment. For
Pecific sdmonids, NMFS eva uates species-leve hiologica requirements as they relate to the distinct
population segment, or Evolutionary Sgnificant Unit (ESU).

NMFS evaduates the biologica requirements and the status of ESA-listed sdmonids for both the ESU and the
action area. For the purposes of this reinitiation of consultation, the biologica requirements are described as
the habitat conditions necessary to ensure the species continued existence, expressed in terms of physicd,
chemical and biologica parameters (NMFS 1999a). NMFS adso considers the current status of each species,
taking into account population size, trends, distribution and genetic diversty.

The ESA-listed sdmonid’ s biological requirements may be described interms of  the habitat conditions
necessary to ensure the species continued existence (i.e., functional habitats). These habitats can be expressed
interms of physicd, chemicd, and biologicd parameters. However species biologica requirements are
expressed—whether in terms of population variables or habitat components—thereisa strong causa link
between the two: actions that affect habitat have the potentiad to affect population abundance, productivity, and
diversty.

Idedlly, reliable scientific information on a species biologica requirements would exist a both the population
and the ESU levels, and the effects on habitat would be aso readily quantifiable in terms of population impacts.
In the absence of such information, NMFS' andyss must rely on generdly-applicable scientific informeation that
can reasonably be extrapolated to the action area and to the populationsin question. Therefore, in its habitat
andyss, NMFS usudly defines the biological requirements in terms of properly functioning condition (PFC).
PFC is the sustained presence of natural® habitat-forming processes that are necessary for the long-term
surviva of the species through the full range of environmenta variation (NMFS 1999a). PFC, then, congtitutes
the habitat component of a species biologica requirements. The indicators of PFC vary between different
landscapes based on unique physiographic and geologic features.

% The word “natural” in this definition is not intended to imply “pristine,” nor does the best available
science lead usto believe that only pristine wilderness will support salmon. The best available science does lead us
to believe that the level of habitat function necessary for the long-term survival of salmon (PFC) is most reliably and
efficiently recovered and maintained by simply eliminating anthropogenic impairments, and does not usually require
artificial restoration (Rhodes et a., 1994; National Research Council, 1996).
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In the PFC framework, basdline environmenta conditions may be described as* properly functioning,” “at risk,”
or “not properly functioning.” If a proposed action would be likely to impair* properly functioning habitat,
appreciably reduce the functioning of already impaired habitat, or retard the long-term progress of impaired
habitat toward PFC, it will usudly be found likely to jeopardize the continued existence of the species or
adversdly modify its critica habitat or both, depending upon the specific consderations of the andyss.

NMFS does not yet have a PFC framework for estuarine habitats that could be employed as part of the effects
anadysisfor thisreinitiation of consultation. Instead, NMFS worked with FWS, the Corps, and the Ports to
develop a conceptua ecosystem modd that describes properly functioning riverine and estuarine processes and
functions.

The conceptua ecosystem model integrates the mgjor ecologica processes thet affect ecosystem structure and
functions as they relate to juvenile and adult salmonidsin the Lower Columbia River, and estuary. The specific
objectives of the modd areto: (1) Provide an ecosystem-level scientific framework for evauating the

proposed action; (2) identify links among physica, chemica and biologicd indicators, (3) ad in the
identification of ecosystem-based processes that link sdlmon and the potentia effects of the proposed action;
and (4) develop a systematic methodology to eva uate monitoring and adaptive management opportunities. The
conceptua modd is described further in Chapter 5 of the 2001 BA.

The pathways and indicators of the conceptua ecosystem generally modd follow the NMFS' PFC concexpt.
Accordingly, the model serves as a useful tool to anayze effects of the Project (see Sections 6.2 - 6.7 of this
Opinion). When combined with the other available modding and scientific information, these components
collectively condtitute the best scientific and commercia information available to NMFS and the Corps upon
which to base this consultation.

1.3.2 Evaluatethe Relevance of the Environmental Baselineto the Species Current Status

The environmentd baseline represents the current set of conditions to which the effects of the proposed or
continuing action are added. It includes *the past and present impacts of al Federd State or private activitiesin
the action area, the anticipated impacts of al proposed Federd projects in the action that have aready
undergone forma or early section 7 consultation and the impact of state or private actionswhich are
contemporaneous with the consultation in process (50 CFR 402.02 [1999]).”

The environmenta baseline does not include any future discretionary Federd activitiesin the action area that
have not yet undergone ESA consultation in the action area. The species’ current statusis described in relation
to the risks presented by the continuing effects of al previous actions and resource commitments that are not
subject to further exercise of Federd discretion. For an ongoing Federd action, those effects of the action

4 In this document, to “impair” habitat means to reduce habitat condition to the extent that it does not fully
support long-term salmon survival, and therefore “impaired habitat” is that which does not perform that full support
function. Note that “impair” and “impaired” are not intended to signify any and all reduction in habitat condition.
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resulting from past undterable resource commitments are included in the basdline, and those effects that would
be caused by the continuing of the proposed action are then analyzed for determination of effects.

The reason for determining the species status under the environmental basdineis to better understand the
relative significance of the effects of the proposed action upon the species likdihood of surviva and chances for
recovery. Thus, if the species statusis poor and the basdine is degraded at the time of consultation, it ismore
likely that any additiond adverse effects caused by the proposed or continuing action will be sgnificant.

1.3.3 Determinethe effects of the proposed action on ESA-Listed Salmonids

In this step of the andys's, NMFS examines the likely effects of the prosed action on the species and its habitat
within the context of its current satus and the exigting environmenta baseline. The andlysis consders both
direct and indirect effects of the action. Direct effects are the direct or immediate effects of the project on the
species or its habitat. Indirect effects are effects caused by or result from the proposed action, are later in time,
and are reasonably certain to occur. Thisandyss dso takes into account the direct and indirect effects of
actionsthat are interrelated or interdependent with the proposed action. Interrelated actions are actions that
are part of alarger action and depend on the larger action for ther judtification. Interdependent actions are
actions that have no independent utility gpart from the action under congderation.

1.3.4 Consder Cumulative Effectsin the Action Area

The ESA and itsimplementing regulations require NMFS to take into account the cumulative effects of future
(non-federd) actions on ESA-listed saimonids and their critica habitat, if designated, in the action area. The
ESA implementing regulations define cumulative effects as those effects caused by future non-federd projects
and activities unrelated to the action under congderation that are reasonably certain to occur within the action
area (50 CFR 402.2[1999)]).

1.3.5 Jeopardy Determination

In this step of the analysis, NMFS determines whether the species can be expected to survive, with an
adequate potentid for recovery, under the effects of the proposed action, environmental basdline and
cumulative effects; and whether the action will appreciably diminish the value of critical habitat for both surviva
and recovery of the species. If NMFS determines that the proposed action islikely to jeopardize the continued
existence of the ESA-listed sdlmonids or result in the destruction or adverse modification of designated critica
habitat, NMFS must identify reasonable and prudent aternative(s) to the proposed action that will fulfill the
purposes of the proposed action while avoiding jeopardy and adverse modification of critica habitat. If the
conclusion is no-jeopardy, then NMFS must identify reasonable and prudent measures, which include
implementing terms and conditions, designed to minimize incidenta take of listed species, and if gppropriete,
conservation recommendations to further the conservation of ESA-listed species.



2. BACKGROUND
2.1  Introduction to the Columbia River Channd I mprovements Project

The U.S. Army Corps of Engineers (Corps) maintains the Federa Navigation Channd in the Columbia River
through operation and maintenance dredging. Currently, the navigation channe is maintained a an average
depth of 40 feet in depth including advanced maintenance dredging up to 100 feet over-width and five feet
over-depth.

The Columbia River Channd Improvements Project (Project) includes two distinct types of activities:
Deepening of the navigation channel (includes turning basin improvements and berths that are interrelated and/or
interdependent to the Project), and ecosystem restoration.  Associated with the navigation channel
improvements and ecosystem restoration and research activities are compliance, monitoring, and adaptive
management actions.

Navigation channel improvements will require two main actions. dredging and disposa of dredged materids.
Dredging and disposa will occur in two stages. an initid congtruction program to degpen the existing navigation
channd, and a subsequent program to maintain the degpened navigation channel. The congtruction phase will
last two years, and the maintenance phase will last the remainder of the authorized 50 year economic life of the
Project (see Section 3.2 of this Opinion, Description of the Proposed Action). The Project will continue
beyond 50 years unless un-authorized by Congress.

2.2  Conaultation History

This consultation is the reinitiation of the previous consultation undertaken by the NMFS and the Corps on the
proposed navigation channd improvements. Below isabrief synopsis of the history of the first and second
phases of this process. A more complete description can be found in Section 1.3 of the 2001 BA.

First Phase

Inits April 5, 1999, BA, the Corps requested forma consultation for the proposed Project. NMFS worked
with the Corps for severd months to identify further information regarding the anticipated effects of the
proposed action on ESA-listed sdmonids. On August 25, 1999, upon receipt of the Final Environmenta
Impact Statement (FEIS), NMFS determined there was sufficient information to initiate forma consultation.

On December 3, 1999, the Corps amended its proposed action and BA to include additiona conservation
actions, including research, ecological restoration, and monitoring. On December 16, 1999, NMFSissued a
biologicad opinion for the proposed Project. The biologica opinion determined that, based on the conservation
measures proposed, the Project would not jeopardize the continued existence of ESA-listed sdmonids found in
the action area or adversaly modify their desgnated critical habitat.



Second Phase

On August 25, 2000, NMFS officidly withdrew the December 16, 1999 biological opinion and requested
reinitiation of consultation (see Appendix A of the 2001 BA for withdrawal letter). NMFS requested
reinitiation of consultation to fully assess the implications of new information associated with the project impacts,
to reach agreement on the specific studies and monitoring to be undertaken, to clarify the commitments and
schedules for undertaking the restoration work, and to make any necessary refinements to the conservation
measures associated with the proposed action. NMFS, FWS, the Corps, agreed the Corps should prepare a
new BA (2001 BA) and reevauate the Project’s effects on ESA-listed salmonids.

The objective of this comprehengve reevaluation was to improve the scientific understanding of the effects of
the Project and to reduce the uncertainties associated with these evaluations through the use of multiple
complementary modeling efforts and independent scientific review. The reinitiation of consultation resulted in a
reeva uation of ESA-listed sdmonid issues by an independent, scientific pand; a series of five technica pand
discussions open to the public; and a multi-agency biologica review team. These efforts resulted in the
development and use of new analytical tools, including two numerical modds and an ecosystem-based
conceptual model. During the reinitiation process, the Corps, NMFS, FWS, and the Ports participated in a
mutuad analysis of Project effects, and subsequently identified modifications to the Project to minimize or avoid
potential Project effects.

To provide further assurances that the Project was successful in minimizing or avoiding adverse effectsto ESA-
listed species, NMFS and the Corps devel oped monitoring activities and adaptive management requirements
that have been incorporated into the proposed action for the Project.

Finally, during this ddliberative process, FWS and NMFS recommended ecosystem research to fulfill the
Corps responsbilities under section 7(a)(1) of the ESA. The Corps, FWS, and the Ports aso identified
additiona ecosystem restoration features to fulfill the Corps' responsibilities under section 7(a)(1) of the ESA,
which were included in the proposed action for the Project. NMFS reviewed those ecosystem restoration
features during the development of the 2001 BA.

3. THE PROPOSED ACTION
31 Introduction

Subsequent to NMFS' August 25, 2000, withdrawal of its December 1999 biologica opinion, the Corps,
sponsoring Ports, NMFS, and FWS developed a“reinitiation framework” to address NMFS mgor concerns
and to re-define, as necessary, the proposed action. Severa steps were involved in the development of the
current proposed action, including are-evauation of potential Project effects, an analyss of these potentid
effects within the framework of an ecosystem-based conceptua ecosystem model, and the devel opment of
compliance measures and monitoring conditions based on the effects anadlyses. As part of the reinitiation



process, the Corps, NMFS, FWS and the Ports identified additional monitoring, research, and adaptive
management components of the proposed action. The Corps, FWS, and the Ports aso identified additional
ecosystem restoration features to be included in the proposed action for the Project. NMFS reviewed those
ecosystem restoration features as part of the development of the 2001 BA (see Section 1.3.2). The Corps
2001 BA fully describesthis reinitiation process, and those descriptions are incorporated herein by reference.
The following is abrief overview of the steps that led to the current proposed action.

To facilitate discussion of the scientific questions raised by NMFS in their August 25, 2000, withdrawal |etter,
the Corps, NMFS, FWS, and the Ports retained Sustainable Ecosystems Ingtitute (SEI), a public-benefit,
science mediation group. Through apand of seven nationaly-prominent technical experts, SEI provided an
independent, scientific process to eva uate the potentia environmenta issues surrounding improvement of the
navigation channd. A series of SEI workshops helped frame mgjor concerns raised in connection with the
proposed Project and identify best available science for additiona andysis of Project effects.

Beginning in early spring 2001, the Corps, NMFS, FWS, and the Ports formed atechnical group cdled the
Biologica Review Team (BRT). The BRT engaged in regular meetings to further review and address technica
issues associated with the proposed Project and its potentid effects. These BRT technica meetings occurred
during and after the SEI workshops, and the results were incorporated into the SEI workshop proceedings.

During the SEI workshop process, a conceptua ecosystem mode was designed to provide an integrated
description of the mgor ecosystem links that affect ecosystem structure and function as they relate to juvenile
salmonid production and ocean entry (see Chapter 5 of the 2001 BA). The specific objectives of the model
wereto:

* Provide an ecosystem-level scientific framework for evaluating the Project.

* Identify links among physca-chemicd and biologicd indicators.

* Aidintheidentification of ecosystem-based processes that link saimon and potentia effects of the Project.
* Devdop asysematic methodology to eva uate monitoring and adaptive management opportunities.

The conceptua ecosystem mode describes the physica and biologica interactions of the Lower Columbia
River (from Bonneville Dam downstream to the upper end of the estuary a RM 40, estuary (RM 40 to Rm 3),
and river mouth (RM3 to deep water disposal Site)) in amanner that, when they are properly functioning, help
to characterize PFC for the syssem. The modd was used by the BRT as an andytical tool for Project effects
andyses. The Corps aso conducted additional numerical modeling of hydraulic parameters (i.e., sdinity,
veocity, depth, and temperature) for the Lower Columbia River, estuary and river mouth. Modding analyss
was conducted by both the Oregon Health and Science University/Oregon Graduate Ingtitute (OHSU/OGI)
and the Corps Waterways Experiment Station (WES). The OHSU/OGI modeling was conducted to verify
the previous conclusion of the WES modeling from the Corps 1999 FEIS and provide additiona anadyses on
potentia Project effects to habitat opportunity for juvenile sdmonids (Bottom et at., 2001).
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Ultimately, the Corps, NMFS, FWS, and Ports reviewed each aspect of the original 1999 proposed action,
and using the best available science, including the SEI workshops, the numeric and conceptua models, and the
results of the BRT meetings, agreed upon the current proposed action for dredging and disposdl activities. The
BRT identified additional compliance measures and monitoring conditions in order to minimize or avoid Project
effects. Findly, the BRT proposed an adgptive management process to review information from the
compliance and monitoring activities and make necessary Project modifications to minimize and avoid impacts.

3.2  Description of the Proposed Action

The proposed action consigts of severa components that have been devel oped over the course of this
consultation. They include:

» Congruction of the degper navigation channd, employing arange of best management practices to avoid or
minimize harm to ESA-listed sdmonids.

* Maintenance dredging to maintain navigation depths for the navigation channel and other associated
features.

» Digposd of congdruction and maintenance dredged materidsin suitable locations to avoid or minimize
adverse effects on ESA-listed salmonids and, where appropriate, improve ecologica functionsin the near
shore area

* Desgn and implementation of arobust monitoring program to evauate implementation performance and
ecologica responses.

» Implementation of an adaptive management process to respond to future adverse effects.

* Implementation of ecosystem restoration efforts to improve ecologica functions of sgnificance to ESA-
listed sdmonids in the Lower Columbia River and estuary.

» Undertaking an ecologica research program to further reduce uncertainties over the life of the Project.

Each of these dements of the proposed action are summarized below. A more complete description of them is
inthe 2001 BA (see Sections 3, 8, and 9) and are incorporated herein by reference.

The proposed action can be categorized into two distinct types of activities: Degpening of the navigation
channel (includes turning basins and berths that are interrelated and/or interdependent to the Project); and
ecosystem restoration and research.  Associated with the navigation channel improvements and ecosystemn
retoration and research activities are compliance, monitoring, and adaptive management actions.

Navigation channd improvements will require two main actions. dredging and disposd of dredged materids.
Dredging and disposa of dredged materidswill occur in two stages: an initial congtruction program to deepen
the existing navigation channel, turning basins, and berths that are interrelated and/or interdependent to the
Project, and a subsequent program to maintain the degpened navigation channd, berths, and turning basins.
The congruction phase will last 2 years, and the maintenance phase will last the remainder of the authorized
Project life. Project actions specific to dredging and disposa are described below.
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Deepening of the lower Willamette River, which had been a component of the authorized Project and discussed
inthe 1999 FEIS, is not reasonably certain to occur. Portions of the lower Willamette River have been
designated as a Federa Nationd Priorities Ligt site under the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA). Congruction of the Project’s lower Willamette River features
has been deferred pending study and selection of an appropriate remedy for cleanup under CERCLA.

Because the lower Willamette degpening is not reasonably certain to occur, this potentid future Federd action
is not addressed in this Opinion.

Congruction and maintenance dredging a Lower Columbia River berths associated with three grain facilities,
one gypsum plant, and one container termind, represent actions that are interrelated and/or interdependent to
the Project. Therefore, this Opinion consders the effects to ESA-listed salmonids from these berth degpening
and maintenance activities. However, this Opinion does not provide incidenta take coverage for berth
dredging, as these activities will indergo future ESA consultation. The future ESA consultation will initiate upon
NMFS receipt of applications for Federa permits, prior to berth dredging activities.

The Corps proposes to increase the depth of the Columbia River navigation channe, from its presently
authorized -40 Columbia River Datum (CRD) fest, to -43 CRD feet. “Advanced maintenance’ dredging will
occur during the Project’ s congtruction and maintenance components, including advanced maintenance
dredging for up to 100 feet over width and 5 feet over depth for amaximum congtructed navigation channel
depth of 48 feet. Thisisastandard practice for operation and maintenance of the 40-foot channdl and is used
to insure a safe operationa depth between operation and maintenance dredging periods. The current navigation
channel’ s 600-foot width will be maintained, with additiona channd width at channd turns and areas of high-
reoccurrence of shoaling. The improved navigation channd will exist in the same location as the current -40
foot navigation channd. In addition, atota of three existing turning basins would be degpened to -43 CRD feet
and maintained as part of the proposed action. Currently existing Lower Columbia River berths at three grain
facilities, one gypsum plant, and one container termina, which are interrelated and/or interdependent to the
Project, will be degpened to -43 CRD feet and maintained.

The Corps proposes to degpen the navigation channd, from River Mile (RM) 3 to RM 106.5 on the Columbia
River (see Section 1.2 and Figure 1-1 of the 2001 BA). An estimated tota of 19 million cubic yards (mcy) of
sand, 76,000 cubic yards (cy) of basalt rock, and 240,000 cy of cemented sand, gravel, and boulders would
be initidly removed from the navigation channd using hopper, clamshell, and pipdine dredges. Oncethe
improvements are completed, the channel will require annua maintenance dredging. Over theinitid 20 years,
annua maintenance dredging is expected to decline from around 8 mcy to about 3 mcy of sand annudly asthe
new channd reaches equilibrium. Annua maintenance will then continue a an average of about 3 mey of sand
per year for the succeeding 30-years. Thisamountsto atota Project dredging quantity of about 190 mcy for
the Project. During this same 50 year period without the 43 foot project, gpproximately 160 mcy would be
dredged to maintain the 40 foot channdl.

The Corpsis proposing to employ contractors, Federa and Port personnel, vessels, and equipment to
implement the Project’ s dredging and disposdl activities. Channel congtruction and maintenance will encompass

12



avaiety of dredging and dredged materid disposa methods, as well as associated impact minimization
measures. NMFS has reviewed each portion of the action to develop additiona impact minimization and best
management practices (BMPs), which the Corps has incorporated as a component of the proposed action.
The following isagenerd discusson of the pre-project planning, dredging and disposal methods, locations, and
impact minimization measures.

3.2.1 Navigation Channel Shoalsthat are L essthan 48 Feet Deep

Congtruction and maintenance dredging activities will mainly focus on navigation channd shoasthet are less
than 48 feet deep. These channd features will be surveyed prior to construction and maintenance dredging
activities, and dredging activities will be locaized and limited to these shalow shod fegtures.

3.2.2 Congruction and Maintenance Dredging

Once the planning actions are complete, the following best management practices (BMPs), including Project
compliance activities, will apply to Project construction and maintenance dredging (Table 3.1). These BMPs
for the dredging actions are designed to avoid or minimize potential for adverse effects upon or take of ESA-
liged saimonids. Construction and maintenance dredging BMPs will remain in effect during the life of the
Project, or until new information becomes available that would warrant change (see Section 3.1.6, below).
Contractors or other construction and maintenance workers will employ the following methods described in
Table 3.1, as gppropriate, to most efficiently complete the construction and maintenance dredging activities.
Contractors and other workers will be required to conduct dredging activities in compliance with the proposed
action, including full implementation of BMPs, compliance monitoring, and reporting. Section 7.3 of the 2001
BA contains a more complete description of the compliance monitoring program. It isincorporated herein by
reference.
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Table3.1 Dredging Methods, Descriptions, and Associated Best M anagement Practices

Dredging Description (also refer to 2001 BA) Best Management Practices
M ethod
Hopper Use dual dragarmsto lower dragheads onto substrate. -Minimize entrainment by
River bed materials are removed via suction to maintaining, to the extent possible,
transport materials into the hold of the vessel. the draghead below substrate.
Generally used for small sand shoalsin river and large Pumping must stop if dragarmis
sand shoals in estuary. raised more than 3 feet above
substrate.

-Minimize turbidity by maintaining,
to the extent possible, the draghead

below substrate.
-Contracts will specify compliance
plans
Mechanical Use bucket to remove materials and transfer to abarge -Contractors will specify
for transport. Includes clamshell, dragline, and compliance plans
backhoe dredges. Mainly used during construction -Future berth deepening and
phase for removal of cemented sands, gravels, and maintenance will occur within
fractured rock. Limited maintenance application, timing window of November 1-
mainly in confined areas. February 28
Pipeline Use cutterhead on end of long pipe to remove -Minimize entrainment by
sediments. River bed materials are removed via maintaining, to the extent possible,
suction to afloating pipeline. The pipeline delivers the cutterhead bel ow substrate.
the river bed materials to the disposal location. Pumping must stop if cutterhead is
raised more than 3 feet above
substrate.

-Minimize turbidity by maintaining,
to the extent possible, the
cutterhead below substrate.
-Contractors will specify
compliance plans

Drilling and Associated with channel construction at basalt rock -A blasting plan would be
Blasting outcrops. Holeswould be drilled in underwater rock developed for each site.
formation, and charges set to create an implosion. -Implosion rather than explosion.
-Over-pressure from blast less than
ten psi.

-Monitoring of blasts.

-Fish “hazing” employed prior to
blast.

-Timing window of November 1-
February 28.

Project condruction dredging, using any of the aforementioned dredging methodol ogies, may occur year-round
until the navigation channd and turning basin degpening is complete. Future berth degpening will occur within a
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timing window of November 1-February 28. Another exception to the aforementioned in-water work window
“walver” isremovd of rocksviablagting. Any rock blasting will occur within an in-water timing requirement of
November 1 to February 28.

Project maintenance dredging for navigation channd or turning basin features will not have any in-water timing
redrictions. However, the Corps has traditionaly implemented navigation channel maintenance dredging from
May through October, and anticipates Project maintenance dredging to occur during May 1 to October 31
annudly. Future berth maintenance dredging will occur within atiming window of November 1-February 28.

3.2.3 Construction and Maintenance Disposal Activities

Dredged materias from Project construction and maintenance will be disposed of in upland, flowlane, shoreline,
mitigation Stes, ecosystem restoration Stes, and one ocean disposa location. Most of the Project’ s dredged
materia would be disposed of on upland locations. All dredged materids destined for flowlane, shoreline or
ocean disposal will not exceed thresholds for sediment composition and quality, as identified in the Corps and
Environmenta Protection Agency’s Dredged Materials Evauation Framework (DMEF). Table 3.2 outlines the
various disposa options and volumes of dredged materid. Digposa options and the associated materid
volume for thefirst 20 yearsinclude: 29 upland locations covering 1,755 acres (71 mcy); ocean (16 mcy-The
proposed Lois Idand and Miller/Pillar ecosystem restoration actions may use dredged materails scheduled for
ocean disposd, and would significantly reduce the total ocean disposal volume [L. Hicks, pers. comm.]));
flowlane (23 mey); shoreline (1 mey); two ecosystem restoration features (15 mcy); and one mitigation Ste (1
mcy). Future effects analyses on the ocean deep water site will aso be conducted as part of NMFS
consultation on the Mouth of the Columbia River Project.

Following the Corps  public process on the supplementd integrated feashility report/ElS, the disposa plan will
be findized.

The following methods, and associated BMPs, will be used for dredged materid disposa (Table 3.2). These
BMPs, which will beinduded in the find disposal plan, will avoid or minimize impacts to ESA-listed sdmonid
species. Materid disposd BMPswill remain in effect throughout the Project, or until new information becomes
available that would warrant change (see Section 3.2.6 below).
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Table3.2

Materials pumped via slurry pipeline or hauled
to upland site. Materials permanently held at
upland site via earthen dikes. Any shoreline site
associated with upland disposal will be restored.

Disposal M ethods, Descriptions, and Associated Best M anagement Practices

Disposal M ethod Description (also refer to BA) Best Management Practices

-Upland sites bermed to maximize settling of
fine materials.

-New upland sites located a minimum of 300
feet from shoreline or other aquatic habitat
feature. Existing sites may not have this
habitat buffer, but currently provide limited
habitat value.

-Riparian vegetation will be protected.

-V egetative restoration will occur.

Flowlane

Either hopper or pipeline methods will use
flowlane disposal. Dredged materials will be
released into deep water sites within or adjacent
to navigation channdl.

-Maintain discharge pipe of pipeline dredge
at depths greater than 20 feet.

-Dispose of materia in a manner that
prevents in-water mounding.

Shordline

Pipeline method primarily used for shoreline
disposal. A sand and water slurry is pumped
onto an existing beach or shoreline landing, and
the beach is extended approximately 100-150 feet
into and for varying distances along the river
channel. Shoreline disposa occurs concurrently
with dredging; timing restrictions therefore

based on dredging methodol ogy.

-Contour new beach to minimum steepness
of 10-15% slope, to prevent fish stranding.
-Only highly-erosive, and therefore lower

habitat quality, shoreline siteswill be used.

A single, 200-300 foot deep ocean location,
approximately 4.5 miles west of the Columbia
River mouth, will be used for ocean disposal.
Hopper dredges will release dredged materialsin
an 11,000 by 17,000 foot area.

-No ESA BMPs.

-Dispose of material in accordance with the
site monitoring and management plan which
calsfor apoint dump placement of material
from the project during construction. The
planisto place any construction material in
the southwest corner of the deep water
ocean site.

In-water fill

In-water fillswill be used to create intertidal
marsh and flats, shallow sub-tidal habitat at
Miller Pillar, Lois Iland Embayment and the
Martin Island mitigation site.

Historic elevations for tidal marsh and flats
and shallow subtidal habitats at these
locations will be constructed using clean
dredged material.

Project digposa activities will not have any in-water timing restrictions. However, as disposa occurs a the
same time as dredging activities, dredged materid digposa associated with construction dredging will occur
year round, whereas disposa associated with maintenance dredging most likely will occur from May through

October.
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3.2.4 Additional Provisonsfor Protection of Water Resour ces

Additiond provisions regarding release of trash, garbage, hazardous waste, or other contaminants will be
implemented during dredging and disposa activities (Table 3.3).

Table3.3

The contractor shall not release any trash, garbage, ail,
grease, chemicals, or other contaminants into the waterway.

Additional Provisonsfor Protection of Water Resour ces

-If material isreleased, it shall beimmediately removed and
the area restored to a condition approximating the adjacent

undisturbed area.

-Contaminated ground shall be excavated and removed and

the arearestored as directed.

-Any in-water release shall be immediately reported to the
nearest U.S. Coast Guard Unit for appropriate response.

The contractor, where possible, will use or propose for use,
materials that may be considered environmentally-friendly
in that waste from such materialsis not regulated as a
hazardous waste or is not considered harmful to the
environment. If hazardous wastes are generated, disposal

of this material shal be donein accordance with 40 CFR
parts 260-272 and 49 CFR parts 100-177.

-If material isreleased, it shall beimmediately removed and
the area restored to a condition approximating the adjacent

undisturbed area.

-Contaminated ground shall be excavated and removed and

the area restored as directed.

-Any in-water release shall be immediately reported to the
nearest U.S. Coast Guard Unit for appropriate response.

3.25 Locationsfor Construction and Maintenance Dredging and Dredged Material
Disposal

Congtruction and maintenance dredging and dredged materid disposd locations are identified by river reach in
the following table (Table 3.4). Dredged materia removed from areach of theriver could be disposed ina
location in a different reach of theriver. Thetableisonly intended to display the dredging location and disposa
location within a given reach, not to imply materid movement from one location to another. Unrestrained open
water (flow lane) digposd of suitable dredged materias may occur anywherein or immediately adjacent to the
navigation channel, and at any time in the Project area, RM 3-106.5.
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Table3.4 Proposed Dredging L ocations, Disposal L ocations, and Types of Disposal

River Reach Dredge L ocations Disposal L ocations, Type
(U=upland, F=flowlane, S=shoreline,
I=in-water)
Reach 1 Lower Vancouver Bar (RM 101.3-104.6) West Hayden Island (RM 105.0) U
RM 98-106.5 Morgan Bar (RM 97.8-101.3) Gateway 3 (RM 101.0) U
Vancouver Turning Basin (RM 105.5) Entire Reach F

Terminal 6 Berths (3 berths) (RM 100-101)
United Harvest Berth (RM 105.2)

Reach 2 Willow Bar (RM 93-9-97.8) Fazio Sand & Gravel (RM 96.9) U
RM 84-98 Henrici Bar (RM 90.4-94.9) Adjacent Fazio (RM 96.9) U
Warrior Rock Bar (RM 87.3-90.4) Lonestar (RM 91.5) U
St. Helens Bar (RM 83.3-87.3) Railroad Corridor (RM 87.8) U

Austin Point (RM 86.5) U
Sand Island (RM 86.2) S

Entire Reach F
Reach 3 Upper Martin Island Bar (RM 80.3-83.8) Reichold (RM 82.6) U
RM 70-84 Lower Martin Island Bar (RM 76.5-80.3) Martin Bar (RM 82.0) U
Kalama Ranges (RM 72.8-76.5) Martin Island Lagoon (RM 80) |
Upper Dobelbower Bar (RM 69.9-72.8) Lower Deer Island (RM 77.0) U
Kalama Export Grain Berth (RM 77.1) Sandy Island (RM 75.8) U
Port-of-Kalama Berth (RM 73.4) Northport (RM 71.9) U
KadamaTurning Basin (RM 73.5) Cottonwood Island (RM 70.1) U
Entire Reach F
Reach 4 Lower Dobelbower Bar (RM 67.1-69.9) Howard Island (RM 68.7) U
RM 56-70 Slaughters Bar (RM 63.2-67.1) International (RM 67.5) U
Walker Island Reach (RM 59.4-63.2) Rainier Beach (RM 67.0) U
Stella-Fisher Bar (RM 55.6-59.4) Rainier Industrial (RM 64.8) U
U.S. Gypsum Berth (RM 65.7) Lord Island (RM 63.5) U

Reynolds Aluminum (RM 63.5) U
Mt. Solo (RM 63.5) U

Hump Island (RM 59.7) U
Crimsldand (RM 57.0) U

Entire Reach F
Reach 5 Gull Isand Bar (RM 51.9-55.6) Port Westward (RM 54.0) U
RM 40-56 Eureka Bar (RM 48.2-51.9) Brown Island (RM 46.3) U
Westport Bar (RM 44.5-48.2) Puget Island (RM 44.0) U
Wauna and Driscoll Ranges (RM 40.8-44.5) James River (RM 42.9) U
Entire Reach F
Reach 6 Puget I1sland Bar (RM 36.6-40.8) Tenasillahe Island (RM 38.3) U
RM 29-40 Skamokawa Bar (RM 32.6-36.6) Welch Island (RM 34.0) U
Brookfield-Welch Island Bar (RM 28.8-32.6) Skamokawa (RM 33.4) S
Entire Reach F
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River Reach Dredge L ocations Disposal L ocations, Type
(U=upland, F=flowlane, S=shoreline,
I=in-water)

Pillar Rock Ranges (RM 25.2-28.8) Pillar Rock Island (RM 27.2) U
Miller Sands Channel (RM 21.4-25.2) Miller Sands (RM 23.5) S
Tongue Point Crossing (RM 17.5-21.4) Rice lsland (RM 21.0) U
Upper Sands (RM 13.6-17.5) Entire Reach F

Flavel Bar (RM 10.0-13.6)

Upper Desdemona Shoal (RM 4.4-10.0)
Lower Desdemona Shoal (RM 3.0-4.4)
Astoria Turning Basin (RM 13)

River Mouth None “Point dump” placement within
RM 3-ocean southwest corner of deep water ocean
site

3.2.6 Monitoring Program and Adaptive Management Process

As part of the Project, the Corps will implement a monitoring program. Monitoring actions were identified
during the BRT’ sreview and anadlysis of Project-rdated, short- and long-term, direct and indirect effects;
discussions of rdative risk of Project effects; and the certainty surrounding data used to determinerisk. These
monitoring activities will generate information and evauate predicted effects to ESA-listed sdmonids, vaidate
assumptions used in the 2001 BA'’s effects andyss, and reduce overdl risk and uncertainty associated with
implementation of the Project’ s actions.

Table 3.5 provides a brief overview of the proposed monitoring program. The entire description of the
monitoring program included in Chapter 7, Table 7-3 of the 2001 BA, isincorporated by reference into this
Opinion. Compliance monitoring will dso occur during dredging and disposd activities for both congtruction
and maintenance periods. Compliance monitoring was previoudy described in Congtruction and Maintenance
Dredging Section, above.
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Table3.5

Monitoring Task

NMFSand FWS
Concerns

Key Components of Monitoring Program

Data Analysis

Duration

Management

Maintain three hydraulic
monitoring stations; One
downstream of Astoria, one
in Grays Bay, and onein
Cathlamet Bay. Parameters
measured would include
salinity, water surface
elevation, and water
temperature.

Long-term physical
parameter changes
related to Project.

An analysiswould be
conducted to
determine pre- and
post-project
relationships among
flow, tide, salinity,
water surface, and
temperature.

7 years: 2 years
before, 2 years
during, and 3
years after
construction.

Trigger Points

Post-project
monitoring data
exceeds defined
threshold values
(to be devel oped
by adaptive
management
team).

Monitor annual dredging Dredging volumes may Actua volumes will Lifeof the Actua dredging
volumes; both from be larger than predicted. | be compared to project. volumes exceed
construction and O& M predicted. capacity of the
activities. disposal plan.
Conduct main channel Side-slope adjustments | Bathymetric changes 7 years: 2 years Salmonid habitat
bathymetric surveys may occur in other will be tracked to before, 2 years alteration adjacent
throughout Project area. locations, and within determineif habitat is | during, and 3 to navigation
sensitive aquatic altered. years after channel dueto
habitats, than construction side-slope
predicted. adjustment.
Repeat estuary habitat Long-term macro- and Habitat mapping from | Onetime survey Changesto
surveys being conducted by micro-habitat changes aeria photos and conducted 3 individual habitat
NMFS. related to Project ground surveys. years after typesthat are
completion of the | based on defined
deepening. threshold values.
Determine need

for other surveys.
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Monitoring Task NMFSand FWS Data Analysis Duration M anagement

Concerns Trigger Points

The Corps, NMFS, and Ensure that channel New Corps sediment Two years before | Any exceedance of

Service will meet annually, construction and data, collected in construction, two | NMFS or DMEF

or as new circumstances maintenance does not response to the annual | years during guidelines will be

arise, to review new disturb undetected MA-5 monitoring construction, and | reported to the

sediment chemistry data deposits of fine-grained | action, will be annually during adaptive

from the Lower Columbia meaterial, potentially reviewed in maintenance management team

River and estuary. If these causing redistribution accordance with the activities. to determine if

data exceed DMEF or of contaminants that DMEF manual and consultation

NMFS contaminants could pose arisk to will be compared to should be

guidelines for salmonid salmon and trout. the NMFS reinitiated.

protection, or if other events contaminants

such as changesin guidelines guidelines for the

or threshold values occur, protection of salmon

additional sediment and and trout.

contaminant sampling would

be initiated in accordance

with the DMEF manual

Monitor the incidence of Concern that disposal Compare pre- and One year before If thereisan

stranding of juvenilesalmon | sitesand ship traffic post-project stranding | deepening and 1 increase in the

on beachesin action area. may allow for juvenile counts. year after number of fish

Field surveyswill be made salmonid stranding. deepening. stranded,

monthly at selected beaches proposals would

(upper, mid, and lower river) be developed and

during the April-August out- presented to

migration to measure the adaptive

number of fish being management team.

stranded along beaches.

An essentid component of the monitoring program as described in Table 3.5 is the ongoing sampling of bottom
sediments and testing for contaminants. For this Project, the Corps will use the 1998 regional Dredged
Materid Evauation Framework (DMEF) protocols governing testing and evaluation of sediment to be dredged.
The DMEF establishes minimum guidelines for testing and evauation. The DMEF guidelines require the use of
avallable sediment and contaminants information to make a preliminary determination concerning the need for
testing of materia proposed for dredging. Where available information suggests additiond testing is required,
sediments will be collected and analyzed prior to dredging and disposd. Otherwise, DMEF minimum sampling
guiddines require periodic testing of sediments for long-term activities.

The Corps andysis of available Lower Columbia River and estuary informetion reveded few samples with fine
materials and no samples with contaminant concentrations that exceed the regional DMEF guiddines or NMFS
sediment contaminant guiddines that are protective of listed sdmon and trout. The Corps will test channel
sediments in accordance with the DMEF guiddines, a a minimum of every 10 yearsin the main channel for
sandy aress, every seven years for fine grained areas with no history of contamination at al, and every seven
years where there is reason to believe contaminants may be present (Table 3.6). Asnoted in the 2001 BA
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Table 7-3, Monitoring Action MA 5, dl information collected during these sediment and contaminant reviews,
aswell as sediment data from other sources, will be reported to the adaptive management team.

22



Table 3.6 Sediment Testing L ocations and Minimum Frequency for New Sediment Sampling

Dredging L ocation Frequency of
Sampling (Yrs)
Main Channel RM 3-106.5 10

Turning Basins
Astoria Turning Basin (RM 13)
Kaama Turning Basin (RM 73.5)

Vancouver Turning Basin (RM 105.5)

Berths

United Harvest at Port of Vancouver (RM 104.2)
Harvest States at Port of Kalama (RM 77.1)
Peavy Grain at Port of Kalama (RM 73.4)
Terminal 6 at Port of Portland

U.S. Gypsum at Port of Rainier (RM 65.3)

The Corps aso proposed an Adaptive Management Process. The 2001 BA (Section 9.4) indicates. “Actions
associated with dredging and disposal, and ecosystem restoration and research will be coordinated through the
adaptive management process to ensure that the Project will not jeopardize listed or proposed species or
destroy or adversdly modify their critica habitat”. The proposed adaptive management process involves review
and management response to two types of Project monitoring datac Constant monitoring of Project effects
during congtruction and maintenance activities (compliance monitoring), and annua review of monitoring data or
other new information. In addition to annud reviews, any adverse finding from compliance monitoring would be
addressed immediately by the adaptive management team. The proposed adaptive management review and
response will ensure unanticipated Project effects are rgpidly identified and effectively addressed. Findly,
adaptive management will be used to evauate whether the Project’ s environmenta protection objectives are
being met, and to ensure congtruction and/or maintenance actions are adjusted accordingly.

The Corps proposed adaptive management process requires the establishment of an identified scope including
goals, milestones for completion, check-in points, triggers for management changes (i.e., management decision
points that include specific metrics), and sampling/testing protocols. The Corps will work with the Services to
refine and devel op the scope of the adaptive management process. However, the following specific adaptive
management actions are identified in the 2001 BA (Section 9.0):

. An adaptive management team, comprised of representatives from NMFS, Service, Corps, and

sponsor Ports, will annualy review results of Project compliance measures, monitoring, research, and
restoration actions. On an annud basis the adaptive management team will determine:
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. if the Project isin compliance with the Service s opinions;

. if adverse Project effects have been found; and
. if any modification to the Project’s compliance, monitoring, research, and restoration actions
are warranted.
. If an unanticipated effect is identified, the adaptive management team will determine whether: (1) the

Project should continue; (2) construction or maintenance should be dtered; (3) additional ecosystem
restoration should be completed; (4) construction or maintenance should be stopped until more datais
collected; or (5) the congtruction activities should be hated.

The Corps will be respongible for implementing the adaptive management team decisions regarding adverse
Project effects. Annua reviews by the adaptive management team will occur for the duration of monitoring
actions proposed in the 2001 BA. The adaptive management team shall make al monitoring and research data
available for public review.

3.2.7 Ecosystem Restoration and Research Actions

The Corps has incorporated ecosystem restoration and research actionsinto the proposed action to assist with
the recovery of ESA-listed sdmonid habitats, and to further the understanding of ecosystem functions and
processes. These actions are not proposed to directly mitigate or compensate for any Project-related impacts
to ESA-listed sdmonids. The research and restoration components of the overal ecosystem restoration and
research action are proposed as Conservation Measures under section 7(a)(1) of the ESA and have been
included into the proposed action by the Corps. These actions are the Corps commitment to fulfill their
affirmative responsbility to assst with conservation and recovery of ESA-listed sdmonids. These actions
include those ecosystem restoration actions previoudy authorized under Section 101(b)(13) of the Water
Resource Development Act of 1999, and additiona ecosystemn restoration actions developed during the
reinitiation of consultation.

3.2.7.1 Ecosystem Restoration Activities

The Corps has proposed atota of 10 ecosystem restoration actions (Table 3.7). These projects are designed
to create or improve sdmonid habitat, specificaly tidal marsh, swvamp, and shalow water and flats habitat, and
to improve fish access to these habitat features. In addition, one of the ecosystem restoration actions would
restore habitat and reintroduce Columbian white-tailed deer onto Cottonwood/Howard idands. The 2001 BA
(see Chapter 8 of this Opinion) provides a detailed description of these restoration activities. Those
descriptions are incorporated herein by reference. All ecosystem restoration activities, except for the long-term
Tenas|lahe Idand restoration feature, will be initiated during the Project construction period.
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Table3.7

Protective Measures

Proposed Ecosystem Restor ation Activities

Lois Island Embayment
Habitat Restoration

Restoration of 389 acres of
estuarine, intertidal marsh
habitat and shallow subtidal
flats habitats

-Use of deep water sediment
storage location (location to
be determined) without in-
water work window
-In-water work window for
material placement at Lois
Island restoration feature

Post-construction benthic
productivity and fish
species composition and
density on restoration and
adjacent control sites

Purple Loosestrife Control
Program

Implement an Integrated
Pest Management Plan for
purple loosestrife in the
estuary, RM 18-52

-Only an EPA-approved
over-water herbicide will be
used

-Strict hand application
measures will prevent any
herbicide from entering the
water

Annual and final reports
describing results of control
efforts

Miller/Pillar Habitat
Restoration

Re-establish 170 acres of
shallow water and flats
habitats

-Place dredged materialsin a
fashion to minimize fish and
prey smothering

-Bird excluders placed on
pile dikes

Post-construction benthic
productivity and fish
species composition and
density on restoration and
adjacent control sites

Tenasillahe Island Interim
Restoration (Tidegate and
Inlet Improvements)

Improve fish passage and
water circulation between
sloughs and the river

-Contingent upon hydraulic
analysis that ensure new
features will protect
Columbian white-tailed deer
-August-September in-water
work window

Post-construction benthic
productivity and fish
species composition and
density on restoration and
adjacent control sites,
annual reporting

Tenasillahe Idand Long-
Term Restorations (Dike
Breach)

Long-term restoration of
historical habitat features,
including

-Upon Columbian white-
tailed deer delisting

-Must be compatible with
Refuge purposes and goals
-No protective measures
proposed

Post-construction benthic
productivity and fish
species composition and
density on restoration and
adjacent control sites,
annual reporting

Cottonwood/Howard Island
Proposal Columbian White-
tailed Deer Introduction

Secure habitat and
reintroduce Columbian
white-tailed deer

-None proposed

Monitoring to assess
success of translocation,
and annual reports

Bachelor Sough
Enhancement

Restore aquatic and riparian
habitat resources

-Inwater dredging window
-Dredge and disposal plan
to be devel oped

-Sediment chemistry test to
be conducted

Monitor fish use of
Bachelor Slough for 5 years,
and annual and fina reports
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Protective Measures

Shillapoo Lake Restoration

Creation of interior wetland
cells for waterfowl and other
wildlife species

None proposed

None proposed

Columbia River Tidegate
Retrofits

Improve fish passage at
Columbia River and
tributary tidegates

-Late summer installation
-Short duration
construction events
-Coffer damsinstalled if
culvert isreplaced

None proposed

Walker-Lord and Hump-
Fisher 1slands Improved
Embayment Circulation

Dredge connecting
channels between islands to
increase water circulation

-Late summer installation
-Minimal turbidity
anticipated

None proposed

Martin Island Embayment?®

Development of 32 acres of

-Utilize sand asfill material

None proposed

tidal marsh habitat. to minimize Project-related
turbidity
-Contain al turbidity within

project area

3.2.7.2 Ecosystem Research Activities

Ecosystem research actions are conservation measures proposed by the Corps as part of the proposed action
to assist the efforts of the Corps, NMFS, FWS, and others in the broader understanding the of Lower
Columbia River ecosystem, and to assist with the recovery of ESA-listed sdimonids (Table 3.8). The 2001 BA
(see Chapter 8, Table 8-1) provides atabular description of these research actions, and is incorporated herein
by reference. These research actions were negotiated and designed by the BRT to provide useful information
to the recovery of the ESA-listed sdlmonids. The proposed research activities aso address specific ecosystem
conceptua modd indicators that are believed to be improperly functioning.

5The Martin Island embayment feature is a mitigation requirement from the 1999 FEIS. This action was
designed to mitigate for upland disposal impacts. The Corps has requested consultation on this action, as
construction of this beneficial feature could have impactsto ESA-listed salmonids
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Table3.8

Proposed Ecosystem Resear ch Actions

Resear ch Task Justification Data Analysis

Add two additional transectsin
different habitat types similar to
those being done for the NMFS
studies currently under way
with annual fish evaluation
process.

Provide additional habitat and
salmonid distribution information for
the estuary. Useful in establishing
inventory information for future
monitoring or restoration.

Begin before
construction and for 3
years after completion
of the Project.

Record value and
use of different
habitat types for
juvenile salmonids
and cutthroat trout.

Evaluate cutthroat trout use of
the estuary and river areas.

Little is known about the species use
of this habitat. Research to provide
additional information regarding
salmonids use of this habitat.

Conduct study for 2
years before
construction and 2
years during
construction.

Record value and
use of different
habitat types for
juvenile salmonids
and cutthroat trout.

Conduct bank-to-bank
hydrographic surveys of the
estuary.

Has not been donein 20 yearsand is
needed to assess available habitat
and restoration actions.

Once, prior to
construction.

Bathymetry will be
availablefor
shdlow water areas
in the estuary.

In conjunction with ongoing
studies of juvenile salmonids
habitat utilization in the Lower
Columbia River, collect and
analyze juvenile salmonids and
their prey for concentrations of
chemical contaminants.

Provide additional data on
contaminants in listed salmonids and
their prey. Useful in establishing
inventory information for future
monitoring or restoration.

Begin before
construction and for 3
years after
construction,
depending on the
results.

Record
concentrations of
persistent
contaminants (e.g.,
DDTs, PCBs,
PAHSs, dioxin-like
compounds) in
juvenile salmonids
and prey.

In conjunction with above
contaminant study, assess
sublethal effects of
contaminants (e.g., growth,
disease resistant) on salmonids.

Provide additional datafor
established contaminants thresholds
effect levels to ensure that guidelines
are Protective of salmonids; to better
characterize performance of juvenile
salmonids in the estuary.

Begin before
construction and for 3
years after
construction,
depending on the
results.

Record health
status of juvenile
salmonids
Collected above.

Estuarine Turbidity Maximum
(ETM) workshop.

To further the knowledge of the ETM
and the listed stocks.
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4. BIOLOGICAL INFORMATION
4.1 General Status of ESA-Listed Salmonids

NMFS has determined that the proposed action has the potentia to adversely affect ESA-listed sdmonids.
Based on migratory timing, ESA-listed sdmonids will be present in the action area during Project congtruction
and operation and maintenance of the 43-foot channel. A generd discussion of gpecies atus can be found in
the December, 2001, FCRPS biologica opinion, Chapter 4.0, Biologica Information; Section 4, Life
Histories, Factors for Decline, and Current Rangewide Status.

4.2  Biological Requirements of Salmonids as Defined by the Conceptual Ecosystem M odel

The Lower Columbia River, estuary and river mouth play a critica role in the surviva and recovery of ESA-
listed salmonids by providing refugia, nutrients, and conditions in which juvenile saimon undergo the
physologica change from fresh-water to sdtwater. NMFS' recently developed Cumulative Risk Initiative
(CRI) modding supports this concluson. The CRI estimates population growth rates and uses this measure to
assessthe risk of extinction or of gpecies decrease in abundance. The CRI analysis suggests that significant
opportunities exist for securing additiona improvementsin overadl population trends of ESA-listed sdmonid
stocks by reducing the substantial mortality in the estuarine and early ocean life stages (Karelva et d., 2000).

In discussions of the importance and complex nature of the Lower Columbia River, estuary and river mouth to
sdmonids, the SEI pand identified the need for a consistent framework for understanding this ecosystem. The
BRT worked with the SEI pand to develop a conceptud ecosystem modd of the Lower Columbia River,
edtuary and river mouth ecosystem relationships that are significant for ESA-listed salmonids. The conceptud
ecosystem modd describes the physical and biologicd interactions of the Lower Columbia River and estuary in
amanner that characterizes properly functioning habitat conditions for the syslem. The 2001 BA (see Chapter
5 and Appendix E) provides an extensive presentation and discussion of the conceptua ecosystem model, and
describes the historic and current conditions of the Lower Columbia River, estuary, and river mouth using the
model. These descriptions are incorporated herein by reference.

InNMFES' 1999 hiologica opinion for this Project, we determined that the biological requirements NMFS
considered to be most relevant to ESA-listed and sdlmonids were: (1) Habitat characteristics in the Lower
Columbia River and estuary ecosystems that function to support successful migration, smaltification, and
rearing; and (2) water quality that supports surviva and recovery of ESA-listed salmonids. For the purposes of
thisreinitiation analys's, these biologica requirements for ESA proposed and listed sdmonids have been
included into the conceptua ecosystem model devel oped for the Project.

The following is a summary, based on the conceptua ecosystem model, of the Lower Columbia River, estuary

and river mouth'’ s ecosystem components, and how these factors collectively influence the growth and surviva
of the sdmonid species rearing in and migrating through the Columbia River and estuary. Table 2-1 of the
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2001 BA, Conceptual Modd Pathways and Indicators for Juvenile Salmonid Production in the Lower
Columbia River, isincorporated by reference.

4.2.1 Habitat Forming Processes

Habitats are formed primarily by the interaction of hydrodynamic forces and sediment supply. In the Lower
Columbia River, estuary and river mouth, both the river and the ocean influence the riverine and estuarine
hydrodynamics. Ocean processes, including tidal action and waves, interact with river processes, including
currents and sediment transport, in the Lower Columbia River, estuary and river mouth to produce complex
hydrodynamics. The net result is deposition (accretion) of suspended sedimentsto form flats and carving
(erosion) to form shdlow and deep channels. These habitats may be colonized by marsh and svamp
vegetation, as controlled by bathymetry (elevation of substrate) and, in the estuary, sdinity. Because plants and
animds are adapted to certain sdinity ranges, the sdinity level, aswell as seasond and spatid patterns, strongly
influences where species occur in the Lower Columbia River and estuary. If the turbidity levels are low enough
to dlow sufficient light penetration for plant growth, certain areas may develop submerged vegetation such as
edgrass. Woody debris, deposited on the flats, along channd edges, and in marshes and swamps, creates a
complex, vertical structure. Habitats in deeper riverine and estuarine areas are formed by bedload transport,
which shapes portions of the river and estuary bed into a series of sand waves. All of these dynamics and
interactions culminate in the expresson of habitat typesimportant to sdimon in the Lower Columbia River and
estuary.

4.2.2 Habitat Types

The basic riverine and estuarine habitat-forming processes—physica forces of the ocean and river—create the
conditions that define habitats. Key habitats types (i.e., tida marsh and swamp, shdlow water and flats, and
water column), in turn, provide an opportunity for the primary plant production that gives rise to complicated
food webs. All of these pathways combine to influence the growth and surviva and, ultimately, the production
and ocean entry of juvenile sdmonids moving through the Lower Columbia River and estuary.

The Lower Columbia River and estuary extends the freshwater habitat of sdmon and expands habitat available
for rearing (Wissmar and Smengtad, 1998). The estuary serves as a conduit to the ocean, transporting fish
from theriver to the ocean, and provides critical adult holding, spawning, incubation, juvenile rearing habitat and
migration corridors for ESA-listed adult saimonids. Estuary conditions have an important effect on salmon
survival (Emmett and Schiewe, 1997; Hinrichsen et d., 1997), and on the number of sadlmon that can be
supported in the Columbia River system.

Structural and biologica features of estuarine habitats that provide refugia from predators and off-channd areas
protected from strong tidal and river currents are important to salmon surviva. Important features that can
minimize effects of predators and strong flows include: Complex dendritic tidd channd systems and other
landforms (idands, peninsulas, etc.); wood, emergent vegetation, or other structural components; and
connections between maingtem channels and floodplains. Availability of refugiaunder varidble tidd and river
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flow levelsis necessary to support diverse rearing and migratory behaviors and thereby spread the physical and
biologica risksto salmon through time and space.

Persstence and resilience of Pacific sdlmon are linked to the quantity and quality of habitats throughout the
range of their life history, from freshwater spawning to oceanic rearing environments. But sdmonid ecosystems
are not datic; freshwater, estuarine and ocean conditions vary over many time scales, but seldom in synchrony.
To compensate for such uncertainty, sdmon have evolved adiversity of life-higtory traits that dlows them to
function in a variable environment (Wissmar and Simengtad, 1998; Bottom et ., 2001).

The qudity and diverdity of estuarine rearing habitats are important factors influencing the diversity of sdmon
life-history types that enter a variable ocean environment. For example, sdmon populations within and among
species enter the Columbia River estuary at different times, resde for varying periods, and select different
habitats in time and space. This variety of rearing strategies minimizes the risk of brood failure, snce not dl
individuas behave identicaly under the same st of environmenta conditions. Sightly different patterns of
migration and rearing in the estuary are advantageous in different years depending, for example, on the timing of
flood events, the onset of the spring trangition, the distribution of coastal upwelling, the timing of prey
production, and the distribution of predators.

Continued survivd of juvenile sdmon in the ocean is often dependent on prior growth in the estuary, which is
largely supported by detrital food chains and prey species from avariety of estuarine habitats. Important
rearing habitats for juvenile sdlmon include those that produce, retain, and concentrate macrodetritus in the
high-flow environment of the Columbia River estuary. Among areas of production and accumulation of organic
meatter are dendritic tidal channdls and backwater doughs, estuarine and tida-freshwater marshes and swamps,
vegetated riparian habitats, mud and sandflats of shallow periphera bays, and the microdetrital producing
eduarine turbidity maximum zone in the maingem channels.

The habitats mogt directly linked to sdmonidsin the Lower Columbia River and estuary include the tiddl
marshes and swamps, shalow water and flats, and the water column. The position and extent these habitats
that dlow juvenile salmon gradudly to adapt to sdtwater are particularly important to their performance and
urvivd.

Tida marshes and svamps generdly occur between Mean Higher High Water (MHHW) and the Mean Lower
Low Water (MLLW). Tida marshes begin a lower tidd eevations, dightly above MLLW, and sivamps occur
at or above MHHW. Juvenile salmonids use the edges of these marshes to feed, and the edges of shdlow
channels within the marshes as refugia and feeding areas. Tidad marshes can be divided into saltwater marshes
and freshwater marshes, each characterized by a ditinctive vegetation type.

Tida marshesindude tiddly-influenced areas dl the way up to Bonneville Dam, aswell as extensve tida
freshwater marshesin the Lower Columbia River, particularly those in Cathlamet Bay. Availability of feeding
habitats and refugia within the oligohaine or brackish zones of the estuary condtitute a critical trandtion areafor
gmaller sdmon juveniles when they first enter sdine waters. The proper function of habitatsin thisarea and
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their linkage to adjacent habitats require that salmon can move fregly upstream and downstream as needed to
adjug ther digtribution with changesin the dinity gradient.

Shdlow water and flats occur throughout the intertidal zone and into the shallow subtida zone in waters up to
gx feet deep. Benthic dgee (largdy benthic diatoms) develop on tidd flats and in the shdlow subtida zone
within the sysem. Juvenile sdmonids use shalow water and flats habitats for feeding and movemen.

Water column habitat refers to waters that are greater than six feet deep. Freshwater plankton dominate the
fresh and oligohdine portions of the water column upstream, and plankton tolerant of grester sdinity dominate
the estuary and the river mouth of water column habitats. Juvenile sdmonids utilize water column habitat for
feeding and movement.

4.2.2.1 Habitat Primary Productivity Pathway

A mgor function of the habitats isto produce food used by organismsin the ecosystem. Habitat primary
productivity refers to the amount of materid (biomass) produced over time during plant growth that occurs
within each habitat type. Primary productivity is driven by light and is supported by inorganic nutrients (e.g.,
nitrate, phosphate). Inorganic nutrients enter the system from the upstream watershed and the downstream
ocean currents and through the breakdown and recycling of organic matter within the system. Live plant
materid and detritus are the primary sources of organic matter in the food web used by saimonids in the Lower
Columbia River, estuary and river mouth.

Primary productivity within water column habitat results from imported and resdent phytoplankton. Imported
phytoplankton are freshwater species produced in large quantitiesin the upstream watershed (particularly in the
reservoirs behind the mainstem Columbia River and tributary dams), whereas resident phytoplankton are
produced within the Lower Columbia River and estuary.

Primary productivity within the shalow water and flats habitat results mostly from benthic dgee. Shalow water
habitats can dso produce filamentous agae and flowering grasses such as edgrass, however, the mgority of
primary productivity within the river’ s shalow water areas comes from benthic dgee.

Primary productivity within tida marsh and svamp habitat comes from the marsh and swamp vegetation, which
includes emergent plants, shrubs, and trees.

4.2.2.2 Food Web Pathway

The base of any food web isthe plant materia produced over time or the primary productivity within each
habitat type. The food web described in the conceptua model includes macrodetritus, the large, complex
forms of dead plants, primarily from tida marsh plants. Macrodetrital webs are supported by tidd channds
and backwater doughs, marshes and swamps, vegetated riparian habitats, and other shallow water and low
veocity habitats. Thisfood web aso includes microdetritus, the materid from smple-celled plant or organic
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particles. Microdetritus can be in the form of imported microdetritus if they are derived from imported
phytoplankton, or resident microdetritusif they are derived from resident phytoplankton. Smal animds that
shred the larger plant matter and microbes, including bacteria, protozoa, and fungi, facilitate the breakdown of
detritus. In addition to making the organic matter useful to the food web, these breakdown processes recycle
inorganic nutrients needed by the plants for primary production.

Fish and invertebrate community surveysin the Lower Columbia River and estuary provide strong evidence that
physica processes that concentrate organic matter and maintain zooplankton populations in the estuary control
the feeding environment for estuarine fishes (Bottom and Jones, 1990). Salmonids eet invertebrate prey
species that are supported by resident and imported microdetritus, and macrodetritus from tidal marsh and
swamp plant materid. The relaive amount of food and food energy depends on the abundance of each habitat
type (eg., tida marshes) and the input of nonresident materia from upstream sources. Severd types of
invertebrate prey species make up the next level up the food chain from the primary producers and their
detritus.

Mobile macroinvertebrates are large epibenthic organisms, such as sand shrimp, mysids, and Dungeness crab,
that resde on the river bottom and feed on bottom sediments and byproducts of primary productivity. Mysids
are the primary macroinvertebrates that are relevant to the sddmonid food web. Floating insects (larvae and
adults) dso appear to be important in the diet of most of the sdmonid species and age classesin the sdmonid
food web. Many of these insect types feed on live tidal marsh plants.

Deposit feeders are benthic animals that feed by consuming organic matter in sediments. The term deposit
feeders refers to both surface and subsurface deposit feeders, which include marine anndlids (polychaetes), and
freshwater anndlids (oligochaetes), and benthic crustaceans. Suspension feeders are organisms that feed from
the water column itself. For zooplankton and benthic/epibenthic organiams, this is accomplished primarily
through “filter feeding” (extracting organic matter from the water column by pumping or sSphoning the water
through their systems). Among the most abundant species found in the somachs of sdmonidsis the planktonic
cladocera suspension feeder Daphnia pulex.

Suspension/deposit feeders are benthic and epibenthic organisms that feed on or a the interface between the
sediment and the water column. Because of the shift in the Lower Columbia River to more of a “microdetrita”
food web (see discussion below), the suspension/deposit feeder Corophium salmonisis now perhaps the
most abundant species found in the somachs of saimonids. However, nutritiondly, Corophium may not be as
desirable as other food sources for young saimon. According to Higgs, et a. (1995), gammarid amphipods
such as Corophium are high in chitin and ash and low in available protein and energy rdative to daphnids and
chironomid larvee.

Thus, there has been a shift in the food web within the Lower Columbia River. Tida marsh and swamp

vegetation and macrodetritus have declined. The benthic/epibenthic food web, which was a prominent fegture
of the historica Lower Columbia River ecosystem, no longer produces as varied or rich afood web
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(Sherwood, et d., 1990). The current ecosystem is now more dependent on a“microdetrital” food web
supported by the Estuarine Turbidity Maximum (ETM) zone in the mainstem channdls.

The ETM results from the combination of two processes, strong tidal forces and its interaction with the st
wedge in the Lower Columbia River. This combination results in elevated levels of suspended particulate
matter. The physical process occurs when strong tidal forces push salinity upriver beneath the outflowing river
water. The turbulence caused by thistida forcing results in resuspension of sediment and other particulate
materid present on the river bed. Concurrently, dissolved materid in the river water flocculates when it comes
into contact with the salt wedge pushing itsway up river. The interaction of these forcesresultsin the ETM.

The ETM supports the detrital food chain and saimon production, and in the current estuary the ETM sugtains
the highest secondary productivity (Smendad et d., 1990). Fish and invertebrate community surveysin the
Columbia River estuary provide strong evidence that physica processes that promote concentration of organic
matter and the maintenance of zooplankton populations within the estuary control the feeding environment for
estuarine fishes (Bottom and Jones, 1990). With the degradation of the macrodetrital food chain, the ETM has
assumed an important role in providing food for salmon that enables them to mature properly and enhances
their ability to survive.

4.2.2.3 Growth Pathway

Sdmonids are adapted for usng a complex mosaic of many habitat areas as they migrate downstream, and
during their resdence in the Lower Columbia River, estuary and river mouth. Thismaosaic of habitats used by
sdmonidsis referred to as habitat complexity. An absence or reduction in the natura complexity of habitats
available may affect the sdmonids' ahility to reach food resources needed for growth. Habitat conveyanceis
the opportunity for sdmonids to move over flats and into tidal marsh systems as the water leve risesand fals
with the tide and with river flow. Connectivity refersto links and spatid arrangements among habitatsin the
mosaic of changing habitat areas. Feeding habitat opportunity reflects the variable access among feeding,
rearing, and refuge habitats aong the migratory corridor. Habitat-specific food availability needsto exist for
samonids to feed within the set of habitats. Lastly, low current velocity, shallow water areas provide
productive feeding areas for sdmonids. However, because sdmonids are visua predators, turbidity and
uneven bathymetry may influence their ability to successfully capture prey items.

4.2.2.4 Survival Pathway
Besdes growth, avariety of factorsinteract to affect the ultimate surviva of sdmonidsin the Lower Columbia
River, esuary and river mouth. Factors that can negatively affect surviva include contaminants, predation,
suspended solids, temperature and sdinity extremes, stranding, entrainment, and competition.
Contaminants may affect the hedlth (physologica integrity) of sdmonids and may result in diseese aswell asa

reduced ability to physiologicaly adapt to sdtwater, avoid predators, forage effectively, and seek and find
shelter. Contaminants can be taken up directly through the water column or through contaminated prey.
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Predation isamgor factor affecting sdmonid surviva in the Lower Columbia River, estuary and river mouth.
Birds, including Western grebes, cormorants, gulls, terns, and great blue herons, are known to prey on
samonids. Piscine and pinniped predators dso may prey salmonids. Suspended solids, which can be amgor
contributor to turbidity, may affect surviva by reducing the ability of sdmonids to see prey, and indirectly cause
mortdity viastarvation. Temperature and sdinity extremestypicaly stressfish, which may lead directly or
indirectly to mortality. Stranding can occur when fish are washed up onto higher ground by waves or ship
wakes, or if they are caught for extended periods of timein a shalow pool during an extended low tide.
Fisheries biologists have observed stranding of saimonidsin the Lower Columbia River sysem. Entrainment
refers to the uptake of fish during dredging. Finaly, competition between and among members of the
outmigrating salmonid populaions may play arole in survivd; however, little is understood or documented
regarding the effects of competition in the Lower Columbia River, estuary and river mouth.

4.3  Essential Featuresof Designated Critical Habitat

The NMFS designates critica habitat based on physica and biological featuresthat are essentid  to the listed
gpecies. The essentia features of designated critica habitat (see Table 1.1) within the action area that support
successful migration, smoaltification, and rearing for ESA-liged sdmonidsinclude: (1) Subdtrate, (2) weater
qudity, (3) water quantity, (4) water temperature, (5) water velocity, (6) cover/shelter, (7) food (primarily
juvenile), (8) riparian vegetation, (9) space, and (10) safe passage conditions. The proposed Project may
affect the following five essentid features. Subdtrate, water quaity, food, riparian vegetation, and safe passage
conditions resulting from the proposed action. The conceptual ecosystem model used to assess Project effects
in this Opinion consders the essentid features of critica habitat in its characterization of the physicad and
biologicd interactions of the Lower Columbia River, estuary and river mouth.

5. ENVIRONMENTAL BASELINE
51 Introduction

The gtatus of the ESA-liged sdmonids in the Project area, and their risk of extinction, have not significantly
changed since the specieswere lisged. The NMFS s not avare of any new data that would indicate otherwise.
The environmentd baseline, to which the effects of the proposed action are added, “include the past and
present impacts of dl Federd, State or private activities in the action area, the anticipated impacts of dl
proposed Federd projects in the action area that have aready undergone formal or early section 7 consultation,
and the impact of state or private actions which are contemporaneous with the consultation process’ (50 CFR
Section 402.02).

The biologica requirements of ESA-listed sdmonids are currently not being met under the environmenta
basdine. The gpecies satusis such that there needs to be significant improvement in the current environmenta
basdline conditions, including the condition of any designated critica habitat. A substantia proportion the tidal
marsh and swamp habitats that support migration, smoltification, and rearing have been lost or degraded by
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shordand development, diking, dredging, and filling activities. A primary god of habitat restoration in the
Lower Columbia River and estuary isto increase the surviva and recovery of sdmon by restoring the spatia
and tempora diversty and connectivity of habitats available that provide these biologica requirements.

The discussion of the Environmenta Basdline, below, is presented in two sub-sections. The first sub-section
provides an overview of the current environmenta conditionsin the Lower Colombia River and estuary. The
second sub-section provides current information on ESA-listed sdlmonids of the Lower Columbia River and
estuary, and discusses the importance of the Lower Columbia River and estuary’s physical processes and
resultant habitats to those species.

5.2  Environmental Condition of the Lower Columbia River and Estuary

The ColumbiaRiver is naturaly avery dynamic system. It has been affected and shaped over eons by avariety
of naturd forces, including volcanic activity, sorms, floods, naturd events, and climatologica changes. These
forces had and continue to have a gnificant influence on biologicd factors, habitat, inhabitants, and the whole
riverine and estuarine environment of the Columbia River.

Over the past century, human activities have dampened the range of physicd forcesin the action area and
resulted in extensive changes in the Lower Columbia River and estuary. To asignificant degree, the risk of
extinction for salmon stocks in the Columbia River basin has increased because complex freshwater and
estuarine habitats needed to maintain diverse wild populations and life histories have been lost and fragmented.
Egtuarine habitat has been logt or dtered directly through diking, filling, and dredging. Estuarine habitat has dso
been removed indirectly through changes to flow regulation that affect sediment trangport and sdinity ranges of
gpecific habitats within the estuary. Not only have rearing habitats been removed, but the connections among
habitats needed to support tidal and seasona movements of juvenile sdlmon have been severed.

The Lower Columbia River estuary has lost gpproximately 43% of its higtoric tidd marsh (from 16,180 to
9,200 acres) and 77% of historic tidal swamp habitats (from 32,020 to 6,950 acres) between 1870 and 1970
(Thomas 1983). One example isthe diking and filling of floodplains formerly connected to the tidd river, which
have resulted in the loss of large expanses of low-energy, off-channd habitat for sdlmon rearing and migrating
during high flows. Similarly, diking of estuarine marshes and forested wetlands within the estuary have removed
most of these important off-channd habitats. Sherwood et d. (1990) estimated that the Columbia River

estuary lost 20,000 acres of tidal swamps, 10,000 acres of tidal marshes, and 3,000 acres of tidal flats between
1870 and 1970.

Thetotal volume of the estuary inside the entrance has declined by about 12% since 1868. This study further
estimated an 80% reduction in emergent vegetation production and a 15% decline in benthic agal production.
Sherwood et d. (1990) aso andyzed early navigationd charts and noted profound changesin the river
entrance from year to year. The pre-development river mouth was characterized by shifting shod's, sandbars,
and channds forming ebb and flood tide deltas. Prior to jetty construction, the navigable channd over the tida
ddtavaried from asngle, rdatively degp channd in some years to two or more shalow channdsin other years.
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Within the Lower Columbia River, diking, river training devices (pile dikes and rip rap), ralroads, and highways
have narrowed and confined the river to its present location. Between the Willamette River and the mouth of
the Columbia River, diking, flow regulation, and other human activities have resulted in a confinement of 84,000
acres of flood plain that likely contained large amounts of tidal marsh and swamp. The Lower Columbia
River's remaining tidd marsh and swamp habitats are located in a narrow band aong the Columbia River and
tributaries’ banks and around undeveloped idands.

Since the late 1800s, the Corps has been responsible for maintaining navigation safety on the Columbia River.
During that time, the Corps has taken many actions to improve and maintain the navigation channd. The
channd has been dredged periodicaly to make it degper and wider, aswell as annudly for maintenance. To
improve navigation and reduce maintenance dredging, the navigation channe has dso been redigned and
hydraulic control structures, such asin-water fills, channel condrictions, and pile dikes, have been built. Most
of the present-day pile dike system was built in the periods 1917-23 and 1933-39, with an additional 35 pile
dikes constructed between 1957 and 1967.

The exigting navigation channd pile dike system consists of 256 pile dikes, totaing 240,000 linear feet. Ogden
Beeman and Associates (1985) termed these Corps activities “river regulation”, and noted that navigation
channd maintenance activities, for a 100-year period prior to their 1985 report, required closing of river sde
channdls, redigning river banks, removing rock slls, sahilizing river banks, and placement of river “training”
features. Mogt of these basdine river training features and habitat aterations were constructed or occurred
before any of the current ESA-listed saimonids were placed on the list of endangered and threstened species.

How regulation, water withdrawa and climate change have reduced the Columbia River’' s average flow and
dtered the seasondity of Columbia River flows, sediment discharge and turbidity, which have changed the
estuarine ecosystem (National Research Council, 1996; Sherwood et d., 1990; Smenstad et d., 1990, 1992,
Weitkamp, 1994). Annua spring freshet flows through the Columbia River estuary are gpproximately one-half
of the traditiond leves that flushed the estuary and carried smolts to sea, and total sediment dischargeis
approximately one-third of 19th Century levels. For instance, flow regulation that began in the 1970s has
reduced the 2-year flood peak discharge, as measured at The Dalles, Oregon, from 580,000 cfs to 360,000
cfs (Corps, 1999).

Decreased spring flows and sediment discharges have aso reduced the extent, speed of movement, thickness,
and turbidity of the plume that extended far out and south into the Pacific Ocean during the spring and summer
(Cudaback and Jay, 1996; Hickey et ., 1997). Changes in estuarine bathymetry and flow have altered the
extent and pattern of sdinity intruson into the river and have increased dtratification and reduced mixing
(Sherwood et d., 1990).

These aforementioned physical changes aso affect other factorsin the riverine and estuarine environmen.
Tidesraise and lower river levels at least 4 feet and up to 12 feet twice every day. The historical range for tides
was probably similar, but seasond ranges and extremes in water surface eevations have certainly changed
because of river flow regulation. The sdinity level in areas of the estuary can vary from zero to 34 parts per
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thousand (ppt) depending on tidal intrusion, river flows, and sorms. Flow regulation has affected the upstream
limit of sdinity intruson. The sdinity wedge is believed to have ranged from the river mouth to as far upstream
asRM 37.5inthepadt. Itisnow generdly bdieved that the sdinity intrusion ranges between the mouth and
RM 30. Theriver bed within the navigation channdl is composed of a continuoudy moving series of sand
waves that can migrate up to 20 feet per day at flows of 400,000 cfs or greater, and at dower rates at lesser
flows. Thisrate of river discharge is not experienced as often as it was prior to flow regulation in the Columbia
River.

Development has changed the circulation pattern in the estuary and increased shoding rates. Sediment input to
the estuary has declined due to the dtered hydrograph and the estuary is now a more effective sediment trap
(Northwest Power Planning Council, 1996). Although the Columbia River is characterized as a highly energetic
system, it has been changing as aresult of development and is now similar to more developed and less energetic
estuaries throughout the world (Sherwood, et d., 1990).

Water qudity is another important aspect the environmenta condition of the Lower Columbia River and
ecosystem that the potentid to affect sdmonid’s growth and survival. The uptake of toxicants during juvenile
sdmonid resdence in the Lower Columbia River and estuary (NWFSC Environmental Conservation Divison
2001) can affect their growth and surviva. In field studies, juvenile sdmon from stesin the Pacific Northwest
show demongtrable effects, including immunosuppression, reduced disease res stance, and reduced growth
rates, due to contaminant exposure during their estuarine residence (Arkoosh et d. 1991, 1994, 1998;
Varanas et d. 1993; Casillas et d. 1995a,b, 1998a).

Current environmenta conditionsin the Columbia River estuary indicate the presence of contaminantsin the
food chain of juvenile sdmonids. Fish from aste near Sand Idand, in the mouth of the Columbia River, whole
body concentrations of dichlorodipheny! trichloroethane (DDT) and polychlorinated biphenyls (PCB) were 44
ng/g wet wt (~ 220 ng/g dry wt) and 53 ng/g wet wt (~ 265 ng/g dry wt), respectively (Fig. 6)[NWFSC
Environmental Conservation Divison 2001]. The findings of devated levels of DDTs and PCBsin somach
contents of fish from Sand Idand, however, is clear evidence that fish are being exposed to these contaminants
while they arein the estuary. Levelsof DDTsin ssomach contents were 52 ng/g wet weight, and levels of
PCBs were 33 ng/g wet weight. Although the Sand Idand samples were collected from a mixed population of
hatchery and wild fish and it islikely that DDTs and PCBs in hatchery food make some contribution to
contaminant body burdens, the values seen were among the highest levels measured at estuarine Sitesin
Washington and Oregon. By comparison, in the Duwamish estuary, a heavily contaminated industrial estuary
near Seettle, mean whole body DDT levelsin juvenile chinook salmon were 25 ng/g wet wt (~125 ng/g dry wt)
and whole body PCB levels were 68 ng/g wet wt (~340 ng/g dry wt)[NWFSC Environmenta Conservation
Divison 2001, Fig. 6].

More recently, additional samples were analyzed from salmon collectionsin 1999 and 2000 (NWFSC
Environmenta Conservation Divison, 2001). These analyses show that concentrations of PCBsand DDTs are
consgtently elevated in chinook salmon collected from Sand Idand in the mouth of the Columbia River.
Measured concentrations of DDTs in sdmon bodies ranged from 32 to 56 ng/g dry wt, and concentrations of
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PCBsranged from 23 to 160 ng/g dry wt (NWFSC Environmenta Conservation Divison 2001, Fig. 8). No
sgnificant differencesin mean concentrations of ether of these contaminants were found over the three years
during which fish were sampled. Elevated levels of PCBs and DDTs were dso consstently found in scomach
contents of sampled fish, indicating that juvenile sdmon caught near Sand Idand are taking these contaminants
up inther diet.

The concentrations of PCBs present in Sand Idand fish are a cause for concern, because they are approaching
or even exceeding estimated threshold tissue concentrations for adverse effectsin salmonids (Meador, 2000).
These vaues range from 120-360 ng/g dry wt for fish with tota body lipid concentrations of 1-3%, which are
typica of juvenile salmon collected within Pacific Northwest estuaries. At an average of 265 ng/g dry wt, PCB
concentrations in Sand Idand fish are well within the range of the effects threshold.

Available data suggest that exposure to polyaromatic hydrocarbons (PAH) may be quite variablein juvenile
samon from the Lower Columbia River. In scomach contents of juvenile chinook salmon collected near Sand
Idand in 1998, PAH concentrations were barely detectable, below levels seen in sdmon from moderately
developed estuaries such as Y agquina Bay and Grays Harbor, and well below levels found in scomach contents
of salmon from industridized waterways of Puget Sound (e.g., Hylebos Waterway) (NWFSC Environmental
Conservation Divison 2001, Fig. 9). Similarly, concentrations of PAH metabalites in bile were rdaively low in
juvenile sdmon from Sand Idand in comparison to fish from urban Puget Sound Sites (e.g., the Duwamish and
Hylebos Waterways) (NWFSC Environmenta Conservation Divison 2001, Fig. 10). Juvenile sdmon sampled
near Sand Idand in 2000, however, showed somewhat greater exposure to PAHs than salmon sampled in
1998. Concentrations of PAHs and their metabolites in both ssomach contents and fish bile were considerably
higher in 2000 than in 1998 (NWFSC Environmental Conservation Divison 2001, Fig. 11). Concentrations
were gill lower than those observed in fish from urban estuariesin Puget Sound, but were comparable to those
observed in fish from moderately development estuaries aong the Washington and Oregon coast, such as

Y aguina Bay or Coos Bay.

These data indicate that juvenile saimonids within the Columbia River estuary have contaminant body burdens
that may aready be within the range where sublethd effects may occur, athough the sources of exposure are
not clear.

5.2.1 Description of the Environmental Basdline for ESA-listed Salmonidsthe L ower
Columbia River and Estuary

All ESA-ligted sdmonids must pass through the Lower Columbia River, estuary and river mouth twice: once as
juveniles en route to the Pacific Ocean and again as adults when they return to spawn. The Lower Columbia
River and estuary serve three primary roles for outmigrating juveniles as they trangtion from shalow freshwater
environments to the ocean possible: (1) A place where juvenile fish can gradualy acclimate to sdt water, (2) a
feeding area (i.e., main, and tidal channel, unvegetated shods, emergent and forested wetlands, and mudflats)
capable of sustaining increased growth rates, and (3) arefuge from predators while fish acclimate to sat water.
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Thus, though the Lower Columbia River and estuary isimportant to the survival and recovery of dl ESA-listed
sdmonids, it is particularly important to ocean-type saimon. These stocks may be particularly sengtive to
ecosystem changes because of their longer residence times and dependence on this portion of the river for
growth and surviva. In this consultation, NMFS focused on ocean-type salmon as an indicator of the
importance of the Lower Columbia River and estuary to dl ESA-listed sdimonids. NMFS focused on ocean-
type salmon because they are an indicator of the most sengtive salmonid response to changes in estuary and
river habitats.

Ocean-type sdmon ESUs in the Columbia River include chinook ESUs (Lower Columbia River, Snake River
fdl, and Upper Willamette River) and Columbia River chum salmon ESUs. These ESUs are the mogt likely to
be affected by potentia impacts of the Project, and thus are discussed in detail below. Ocean-type sdlmon
migrate downstream to and through the estuary as subyearlings, generaly leaving the spawning area where they
hatched within days to months following their emergence from the gravel. Consequently, subyearlings
commonly spend weeks to months rearing within the action area prior to reaching the sze a which they migrate
to the ocean.

Y oung salmonids must undergo a physologicd trangtion and develop enough strength, energy, and reserve
capacity to adapt to and survive the physical and biologica chalenges of the ocean environment, aswell asto
successfully obtain prey in that environment.  Juvenile sdmonids gppear to reach the threshold for this
trangtiond date at agze of 70 to 100 mm. Before fish reach this size, their ocean surviva would be difficult.

The firgt outbound migrants of the Lower Columbia River fal chinook and chum may arrive in the action area as
early aslate February (Herrmann, 1970; Craddock, et d., 1976; Hedey, 1980; Congleton, et d., 1981;
Hedey, 1982; Dawley, et d., 1986; Levings, et d., 1986). The mgority of these fish are present from March
through June. Outbound Snake River fdl chinook begin their migration much farther upstream and arrive in the
Lower Columbia River approximately a month later.

Ocean-type subyearlings arrive in the lower river and estuarine portion of the action areaa asmdl sze. The
earliest migrants can be as smdl as 30 to 40 mm fork length (i.e,, from snout to fork in the tail) when they arrive
because some of these fish hatch only a short distance upstream from the action area. Later pring migrants are
generdly larger, ranging up to 50 to 80 mm. Subyearlings from the mid-Columbia and Snake Riverstend to be
subgtantialy larger (70 to 200 mm) by the time they reach the Lower ColumbiaRiver. Thelarger size of the
Lower Snake River fdl chinook, compared with the Lower Columbia River chinook and chum, likely indicates
some differences in suitable habitat. The larger subyearlings from the Snake River can likely use a greater range
of depth and current conditions than the subyearlings of the Lower Columbia River ESUs can.

Once ocean-type subyearlings arrive in the Lower Columbia River, they may remain for weeks to months.
Because these fish arrive smdll in size, they undergo extended lower river and estuary rearing before they reach
the trangtiona size necessary to migrate into the ocean (70 to 100 mm). Thislarger Szeis necessary to ded
with the physical conditions and predators they face in the ocean environment, as well asto be successful in
obtaining prey in that environment. At growth rates of about 0.3 to 1 mm per day (Levy, et d., 1979; Argue et

39



a., 1985; Fisher and Pearcy, 1990), the subyearlings require weeks to months to reach this larger sze. During
this time, young chinook increase by about 5 to 8 grams per day or approximeately 6 percent of their body
weight (Herrmann, 1970; Hedley, 1980).

Ocean-type subyearlings migrate through the riverine reach of the action area of the Project during their
downstream migration (about 150 kilometers [km]). Because of this, many spend some time rearing within the
riverine reach; however, there is congderable variahility in the freshwater rearing period of subyearling
populations. Some subyearlings spawned in the lower reaches of coadtd tributaries migrate amost immediately
to marine areas following emergence from the gravel. Other subyearlings rear in freshwater for weeks to
months, particularly those spawned well upstream in larger river systems such as the Columbia. The migration
rate for subyearlings undergoing the rearing migration through the riverine reech islikely to be afew to ten km
per day. Subyearlings migrating directly to the estuary migrate at rates of 15 to 30 km per day (MacDonald,
1960; Smenstad, et d., 1982; MacDonald, et d., 1987; Murphy, et a., 1989; Fisher and Pearcy, 1990).
Adult sdmon returning to the Columbia River migrate through the river mouth throughout the year. The
mgority move through this area from early spring through autumn.

A number of physica characterigtics in the riverine reach affect the quaity and quantity of habitat available for
sdmonids. Theseinclude the availability of prey, temperature, turbidity, and suspended solids. Subyearlings
are commonly found within afew meters of the shoreline a water depths of less than 1 meter. Although they
migrate between areas over deeper water, they generaly remain close to the water surface and near the
shoreline during rearing, favoring water no more than 2 meters deep and areas where currents do not exceed
0.3 meter per second. They seek lower energy areas where waves and currents do not require them to expend
congderable energy to remain in postion while they consume invertebrates that live on or near the substrate.
These areas are characterized by relatively fine grain substrates. However, it is not uncommon to find young
salmonids in areas with steeper and harder substrates, such as sand and grave.

Y oung chinook in the Lower Columbia action area consume avariety of prey—primarily insects in the spring
and fdl and Daphnia from July to October (Craddock, et d., 1976). Daphnia are the mgor prey during the
summer and fal months, sdlected more than other planktonic organisms. 'Y oung salmonids consume diptera,
hymenoptera, coleoptera, tricoptera, and ephemeroptera in the area just upstream from the estuary (Dawley, et
a., 1986). Bottom and Jones (1990) recently reported that young chinook ate primarily Corophium,
Daphnia, and insects, with Corophium being the dominant prey species in winter and spring and Daphnia the
dominant prey speciesin summer. Samonids commonly feed on Corophium males, which gpparently are
more readily available than the larger femaes.

Corophium is commonly discussed as a primary prey item of juvenile sdmonids in the Lower Columbia River.
Corophium salmonis is a euryhdine species tolerating sdinities in the range of zero to 20 ppt (Holton and
Higley, 1984). Asshown by the above investigations, it is one of severd mgor prey species consumed by
juvenile chinook under existing conditions. No data are available that indicate its higtorica role in the diet of
Columbia River sdmon prior to substantid modification of the river syssem. Nutritiondly, Corophium may not
be as degrable as other food sources for young salmon. According to Higgs, et d. (1995), gammarid
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amphipods such as Corophium are high in chitin and ash and low in avalable protein and energy rdative to
daphnids and chironomid larvee.

Subyearling chinook and chum firgt enter the estuary at about the same time that they enter the riverine potion of
the Lower Columbia River because some of the fry move rapidly to the esuary by mid-March rather than
rearing in the riverine areas (Craddock, et al., 1976; Dawley, et al., 1986; Levy and Northcote, 1982; Hedley,
1982; Hayman, et d., 1996). As chinook fry migrate to the estuary, they may remain in the low sdinity or even
freshwater areas for some time until they have grown somewhat larger (more than 75 mm) (Kjelson, et d.,
1982; Levings, 1982; Levy and Northcote, 1982; MacDondd, et d., 1986; Shreffler et d., 1992; Hayman, et
d., 1996). However, some chinook fry appear to move immediately to the outer edges and higher sdlinity
portions of the estuary (Stober, et d., 1971; Kask and Parker, 1972; Sibert, 1975; Healey, 1980; Johnson, et
al., 1992; Beamer, et a., 2000).

Ocean-type fish commonly have the capacity to adapt to highly sdline weaters shortly after emergence from the
gravel. Tiffan, et d. (2000), determined that, once active migrant fal chinook passed McNary Dam 470 km
upstream from the Columbia River’ s mouth, 90 percent of the subyearlings were able to survive chalenge tests
in 30 ppt seawater at 18.37C. Other investigators have found that very smal chinook fry are cgpable of
adapting to estuarine sdinities within afew days (Ellis, 1957; Clark and Shelbourn, 1985). Wagner, et d.
(1969), found that al fall chinook devins tested were able to tolerate 15 to 20 ppt sdinity immediately after
hetching.

Whiletida exchange with the ocean tends to keep estuary temperatures at moderate levels (ten to 2072C)
throughout the time the outmigrants are present, oring and summer temperatures vary widely in shalow water
when tidd flats are exposed by low tides during sunny midday periods. Consequently, young salmonids rearing
in shdlow water naturaly experience awide range of temperatures within periods of lessthan aday. The
available observations of the behaviord reaction of young salmonids to temperaturesin estuarine conditions are
variable. Bessey (1976) found hatchery chinook and wild chum avoided water of 16° C. These fry responded
immediately to increases of lessthan 1? C; however, the fry did not avoid rapid increases of more than 1? C
per minute. Temperatures in the estuarine reach may range from zero to 26? C, but 12? to 14? C isoptimum
for young salmon (Bottom, et d., 2001).

In the estuary, turbidity isimportant in relation to the ETM zone. Rdatively high turbidity is a characterigtic of
the intermixing of freshwater and sdtwater in the ETM. However, Jones, et d. (1990), concluded that, in the
Lower Columbia River, the standing stocks of benthic animals were highest in the protected tidd flat habitats,
while those of epibenthic and zooplanktonic organisms were concentrated within the ETM. Because prey
species have differing tolerances for sdinity, increased sdinity in the estuary resultsin different prey species
being available to the rearing fry than those in the freshwater riverine reach, and in a change in the abundance of
those prey species that are found in both the estuarine and riverine reaches.

In addition, young sdmonids in the estuary continue to eat many of the same organisms as are consumed in the
riverine reach of the Lower Columbia River, but there are shiftsin prey abundance. Y oung chinook and chum
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a Miller Sandsin the upper estuarine reach feed primarily on the peagic prey Daphnia longispina and
Eurytemora hirundoides, the benthic prey Corophium salmonis, and chironomid larvae and pupae
(McConndll, et d., 1978). Diet overlgps consderably among the different species. Many yearlings passing
through the lower river were found to have empty or less than full somachs (Dawley, et d., 1986).

Asyoung samonids leave the estuary, they migrate through the river mouth. At the river’s mouth, there tends
to be more wave and current energy than other portion of the estuary. The ocean areaimmediady outsde the
river mouth is characterized by high sdinity during low to moderate flows and by high wave energy with no
shordine for protection. Itislikdy that young sdmonids pass through the river mouth from March through the
autumn months during the same time they are present in the estuary. Some individuals may migrate out of the
estuary early and other late in the general migration period of each ESU.

Outsde the river mouth, young salmonids enter the ocean, where high sdinity and the absence of available
shordine require them to adapt to apelagic life style. Pearcy, et d. (1990), found chinook in near-surface
waters up to 46 km offshore from Oregon and Washington during the summer months, but abbsent from this
area by mid-September. Org, et d. (2000), found juvenile chinook, chum, and pink salmon were most
abundant in the shordine (drait) waters of southeast Alaska during June and July when zooplankton abundance
was highest. Food availability may dso be afactor in the timing of Columbia River sdmon migration; however,
Brodeur (1992) concluded that food availability off the Oregon and Washington coasts was not a limiting
factor.

Adult sdmon returning to the Columbia River migrate through the river mouth throughout the year. The
mgority move through this area from early spring through autumn.

6. EFFECTSOF THE PROPOSED ACTION
6.1 Introduction

The proposed Project has severd distinct components, including Project construction and maintenance
activities, monitoring and adaptive management, and ecosystem restoration and research actions. The Effects
of the Proposed Action Section includes sub-sections that address each Project component separately.

Section 6.8 of this Opinion summarizes the effects andysis. Section 9 then provides our conclusion whether the
Project, as awhole, jeopardizes the continued existence of ESA-listed saimonids, or results in the destruction
or adverse modification of their designated critica habitat. Thisis accomplished by aggregating effectsto each
pathway and indicator, when considered together with effects from interrelated and interdependent actions,
cumulative effects and the environmental basdline.

As noted in Section 3.2, Description of the Proposed Action, severa steps were involved in development of

the current proposed action. Those steps included are-evaluation of potential Project effects, an andys's of
these potentid effects within the framework of an ecosystem-based conceptua ecosystem modd, the
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development of compliance measures and monitoring conditions to minimize and/or avoid Project impacts, and
the development of an adaptive management process to review information from the compliance and monitoring
activities and make necessary Project modifications to minimize and/or avoid impects. By using this
“frontloading” approach, NMFS and the Corps defined a proposed action that minimized or avoided Project-
related effects. Therefore, some of the indicators identified in the conceptua ecosystem mode are not
discussed in this Opinion because the Corps' proposed action successfully avoids effects to them (see Table 2-
1 of the 2001 BA for indicators not included for analysisin this Opinion).

NMFS used the conceptuad modd, numerical models, and the results of BRT deliberations to andyze potentid
project effects. The pathways and indicators defined in the conceptua ecosystem mode (see Chapter 5 of the
2001 BA) are used herein as aframework to discuss potentia Project effects. Pathways and indicators that
could be potentialy affected by the Project are addressed in Sections 6.2.1 and 6.2.2.

To determine specific physica habitat changes (sdinity, velocity, depth) that might occur after Project
implementation, the BRT used two numerical moddss, the Corps of Engineers — Waterways Experiment Station
(WES) RMA-10 modd and the Oregon Hedth Sciences University/Oregon Graduate I ngtitute (OHSU/OGI)
Eulerian — Lagrangian CIRCulation (ELCIRC) moddl. The BRT was dso asssted by the SEI pand process,
which reviewed multiple aspects of the proposed Project (e.g., historical and existing status of the Lower
Columbia River ecosystemn, numericd modeing of hydraulic parameters, including flow and bathymetry;
sdmonid estuarine ecology; sediments and sediment quality, and monitoring and adaptive management). The
2001 BA (see Section 6 and Appendices B, F, and G) provides a complete overview of these andyss
techniques and results of quantitative analyses and modeling outputs, and is incorporated herein by reference.

The above analyses addressed the concerns raised in NMFS August 25, 2000, biological opinion withdrawal
letter. The SEI panel process was used to respond to the concernsraised in our August 25, 2000 withdrawal
letter, helped to frame magor concerns raised in connection with the proposed Project, and identified best
avallable science for additiond analysis of Project effects. The Corps aso conducted additiona numerical
modeling for the Lower Columbia River and estuary (see above discussion).

To develop the effects andyss for the 2001 BA, the BRT utilized the scientific information identified during the
SEI pane process, including the best available science provided by NMFS' Northwest Fisheries Science
Center, which describes the effects of bathymetry on ecologica conditions of the estuary, and new information
regarding potentia effects of contaminants that could be released by Project activities. This best available
scientific data and information was dso used in developing the Terms and Conditions identified in Section 9 of
this Opinion, the Incidenta Take Statement.

The issue of NMFS potentidly designating new critica habitat was aso raised in our August 25, 2000
withdrawal letter. Subsequently, critica habitat was designated for the ESA-listed sdmonids consdered in this
conaultation. Thefive criticd habitat dements relevant to desgnated critica habitat that could be potentidly
impacted by the Project (riparian vegetation; water qudity; substrate; food; and safe passage) were included in
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the development of the conceptua ecosystem model, and were andyzed as part of the effects andysis (see
Sections 6.2 - 6.7 of this Opinion).

NMFS aso expressed concern regarding the Corps' ability to restore estuarine habitats as identified in the
1999 biologica opinion. This concern has also been resolved. In their 2001 BA, the Corps proposed an
expanded set of ecosystem restoration features (see Table 8-2 of the 2001 BA) that areincluded in the
proposed action that the Corps has committed to implement. These restoration actions will be funded by the
Corpsasintegra Project components.

The following andysis of potentid direct and indirect effects to sdmonids and their habitats (Sections 6.2 - 6.7
of this Opinion) from congtruction and maintenance activities uses the conceptuad model indicators and focuses
on Project-related effects to key habitat types. This section aso discusses interrelated and interdependent
actions and their associated effects. Uncertainty regarding Project-related effects and associated risk to
ecosystemn indicators is presented, aong with monitoring and adaptive management measures proposed by the
Corpsto reduce Project-related risk and uncertainty. This section of the Opinion aso addresses potentid
effects resulting from proposed monitoring, ecosystem restoration, and research proposals. Finadly, NMFS
conclusions on overal Project-related effects are presented.

6.2 Effects from Construction and M aintenance Activities

Project congtruction, maintenance, and compliance activities may have immediate (direct) effects to saimonids,
aswell as short-term and long-term (indirect) effects to ecosystem processes and functions of importance to
sdamonids. Additiond activities, interrelated to the proposed action, may aso have indirect effects to ESA-
listed salmonids. NMFS usesthe pathways and indicators from the conceptual ecosystem model as an
andytica framework for discussing indirect effects from construction and maintenance activities. NMFS
assumed that, if apathway or indicator is influenced by the Project, then an indirect, short- or long-term impact
to sdmonids and their habitats may aso may occur.

6.2.1 Direct Effects

Direct mortality to saimonids from congiruction and maintenance activities could occur from entrainment during
dredging, disposd, or during in-water blasting activities. Direct effectsto critica habitat may occur from
dredging and disposd activities, implementation of wildlife mitigation measures and implementation of
ecosystem restoration features.

NMFS assumes that any sdmonid entrained by the dredging activitieswill suffer injury or perish. Entrainment

of organisms by hopper dredging has been evaduated at the mouth and in the Columbia River (Larson and
Moehl, 1990; R2 Resources Consultants, 1999). Larson and Moehl (1990) reported that no juvenile or adult
samonids were collected during the four years of the sudy, even though other pelagic fish species were
collected. This study concluded that, because dredging occurred below the depth where sdmonids migrate, no
sdmonids were entrained. Documented entrainment of salmonids occurred during aresearch study in which the
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dredge draghead was purposaly operated while eevated in the water column instead of within the substrate to
determine presence/absence of fish (R2 Resource Conaultants 1999). This entrainment incident involved two
sdmonids. No juvenile salmonids have been entrained during monitored, norma dredging operationsin the
Columbia River (Larson and Moehl 1990).

Under the Corps proposed Project dredging procedures, the draghead and/or cutterhead will be buried, to the
extent possble, in the sediment of the river bed during dredging operations. No suction will occur through the
draghead and/or cutterhead if it is raised more than 3 feet off the river bottom. Both these proposed “impact
minimization” measures reduce the potentia for juvenile salmonid entrainment.

Obsarvations of sub-yearling and juvenile ESA-listed sdlmonid distribution and relative vulnerability to dredging
entrainment impacts were conducted in the Lower Columbia River (Carlson et d., 2001). Research indicated
that the mgority of sdmonids were not utilizing the bottom of the navigation channd, where entranment might
occur during dredging activities. Analysis of hydroaccoustic sampling data revedled that, during the highest
ESA-listed fish annual abundance in the Lower Columbia River, only 0.0017 percent of those fish were
adjacent to the dredging zone (within three feet of the navigation channel bottom) during the daylight hours;
0.0249 percent were adjacent to the dredging zone in the evening hours, and 0.0107 percent were adjacent to
the dredging zone at night (Carlson et d., 2001). The combination of very limited occupancy by ESA-listed
salmonids of deep water locations, and BMPs that restrict dredge draghead or cutterheads to be operated, to
the extent possible, under the sediment surface, will ensure that entrainment of ESA-listed sdmonidsis
minimized. It isbeieved that adult saimonids have sufficient swimming capacity to avoid entranment, and are
further protected by the dredging “impact minimization” actions noted above. NMFS believes that compliance
monitoring, to ensure the proposed entrainment minimization measures are implemented, will be important in
minimizing any injury or degth of sdmonids during dredging activities.

One location (Warrior Rock, RM 87.3) may require one-time in-water blasting. NMFS anticipates blasting
could injure or kill sdmonids within the blagting area. However, the proposed action minimizes potentia direct
effects by requiring a blagting plan, usng an in-water work window of November 1 to February 28 when
sdmonid abundance is lowest, and reducing the associated pressure wave by cregting an imploson. NMFS
believes reducing implosion-induced over-pressure to less than ten ps will minimize blagt-related impacts to
samonids. NMFS bdieves that development of a NMFS-approved monitoring plan, that ensures the
proposed blasting measures are implemented, will be important to minimize any injury or death of ESA-listed
sdmonids during blagting activities.

Dredge materid digposa has the potentid to cause direct effects to ESA-listed sdmonid habitat dong the
Columbia River. Digposa areas were Sted primarily on existing dredged materid disposa Sites or at locations
behind flood control dikes. Typicdly, these disposa Stes provide negligible inputs (e.g., detritd and insect
fauna export, large woody debris export) to the Columbia River, and thus are of limited value to ESA-listed
sdmonids. Asaresult, direct effects of dredged materia disposa are not expected to be significant.
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Habitat development, principaly riparian and wetland habitats, isthe principa thrust for restoration actions.
Regtoration actions a Webb and Woodland Bottoms |ocations would occur behind flood control dikes under
the current prescription. Insect fauna export from these locations would occur athough not as substantia as
for locations directly connected to the Columbia River. Development of intertidal marsh and riparian forest
habitat at Martin I1dand would occur on lands directly connected to the Columbia River and the direct effect of
this action would be more beneficid than the other two restoration Sites. Insect and detrital export, dong with
large woody debris export would be expected at Martin Idand. Ecosystem restoration features are proposed
a inwater stes (Miller-Rillar, Lois Idand Embayment, and Bachdor Sough) and would result in initid,
temporary adverse direct effects to critical habitat features, but over the long-term would produce beneficia
effects greater than current baseline conditions.

Ecosystem restoration festures at Tenasillahe Idand (interim and long-term) and for tidegate improvements have
temporary direct effectsto desgnated critical habitat associated with congtruction, but long term, the direct
effectsto critica habitat of these actions will improve accessto alarger habitat base and improved export of
vegetative detritus, insect faunaand large woody debris. The introduction of white-tailed deer at Cottonwood-
Howard Idand has no direct effect on ESA-listed sdmonids or designated critical habitat.

The proposed development and implementation of an integrated pest management strategy to control the
noxious weed purple loosestrife may have alimited direct effect on ESA-listed sdmonids or designated critica
habitat. In the long term, maintenance and enhancement of intertidal marsh habitat and native plant communities
would maintain current basdline conditions or improve them over time.

The restoration festure to improve embayment circulation at Lord-Walker and Fisher-Hump Idands would
result ininitid, temporary adverse direct effects to eements of critica habitat, but over the long term would
improve habitat conditions for ESA-listed sdmonids.

The proposed restoration feature at Shillapoo Lake occurs behind flood control levees where there is currently
no access by ESA-listed sdmonids. Construction impacts to wetland habitats would be contained behind the
levees and would not affect ESA-listed sdmonids.

6.2.2 Indirect Effects

The 2001 BA determined that, of the 38 conceptua ecosystern model indicators that potentialy could be
influenced by the Project’ s congtruction, maintenance, and effects minimization activities, atota of 20 indicators
of ecosystemn process and function may be influenced. After review of the conceptua ecosystem mode (see
Chapter 5 of the 2001 BA) and the effects andlysisin the 2001 BA (see Chapter 6), NMFS anayzed five
habitat forming process indicators (suspended sediment, bedload, turbidity, sdinity, bathymetry) and three key
habitat types (tidd marsh and swamp, shdlow water and flats, and water column) associated with physica and
biologica indicators that could be potentidly be affected by the Project.
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The seven key indicators (insects, macrodetritus, microdetritus, benthic algae, deposit feeders/suspenson-
deposit feeders/suspension, mobile macroivertebrates, and phytoplankton) that link the prey base to ESA-listed
sdmonids are integrated into the discussion of key habitat typesin which they are primarily found. The habitat
complexity, connectivity, and conveyance; feeding habitat opportunity; refugia; and habitat-specific food
avallability indicators are analyzed as a grouping because they can affect more than one habitat type, and this
grouping better reflects an ecosystemn approach to impact assessment.

Thefind indicator andyzed, fish stranding, potentialy results from deep-draft vesse traffic thet is
interdependent to the Project, and is thus addressed in Section 6.5 of this Opinion.

6.2.2.1 Ecosystem Indicator - Suspended Sediment (including an analysis of accretion
and erosion)

Proposed dredging and disposd actions and future interrlated activities may influence suspended sediment
concentrations in the Lower Columbia River, estuary and river mouth. In areas adjacent to dredges and
shordine disposa operations, increases in suspended sediment concentrations may temporarily increase local
water column turbidity.

Dredging operations are likely to cause downstream suspended sediment increases of zero to two mg/L,
depending on the number and type of dredges operating. Most of the dredging and disposal-induced
suspended sediment should rapidly settle onto adjacent substrates. Ocean disposd will result in longer periods
of sediment suspension before the sediment settles onto the deepwater substrate. Based on the data indicating
that less than one percent of the dredged materid is fine enough to remain in suspension following disposd, the
Corps estimates that disposal of congtruction-related dredging will contribute up to 180,000 cubic yards of
suspended sediments over the two year construction period.

Background suspended sediment loads for the same two year period have been estimated a four mcy. The
Project would have a maximum increase of 4.5 percent in the suspended sediment load and generally equates
to less than one mg/L increase in suspended sediment concentrations. 1t islikely that these volumes will have
limited influence on accretion and erosion in important sdmonid habitat aress.

Contaminants associated with dredged and disposed sediments may be resuspended in the ecosystem.
Contaminants are discussed in Section 6.4.2 below. However, much of the materid to be dredged from the
navigation channd will originate from existing sand waves, a dynamic natura fegture of the river bottom, that are
constantly on the move due to current action. These sand waves contain asmall percentage of fine sediments
and organic materid, thus have the potentid to carry alimited amount of contaminants into natura resuspension
from current action or dredging and disposd.

Dredged materids from Project berth areas are higher in slts and clays, and may have higher potentid to create

suspended sediments while dredging is occurring, as well as higher potentia for associated contaminant
resuspenson. Materids resuspended by dredging and disposdl activities may accumulate within the ETM, and
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be redigtributed into latera habitats of importance to sdmon. The effects of the deposition of additiond fine
sediments into laterd habitats may be beneficid to those habitats, or detrimenta due to the presence of
contamination. Resuspension of contaminants related to the Project are further described below. Interrelated
and/or interdependent activities, such as deepening of adjacent ports and berths can aso have smilar influence
on suspended sediments. Ship wakes, interrelated to the Project, will cause limited increasesin suspended
sediment, however, the degpened channel may result in less ship traffic and overall less ship wake-induced
suspended sediment.

NMFS believes that Project-related changes to suspended sediment could affect the habitat-forming process of
sediment accretion and erosion. The Project-related addition to the suspended sediment load may resultin a
limited increase in accretion of sediment in laterd habitat areas. However, it is unlikely that this Project effect
will have any significant benefit to habitats used by ESA-listed sdmonids. As noted above, the effect of
turbidity increases from Project activitiesis discussed in Section 6.2.2.3, below.

6.2.2.2 Ecosystem Indicator - Bedload (including an analysis of accretion and
erosion)

Riverbed side-dope adjustments and some shoreline erosion are predicted to ater the accretion and erosion
patterns within shallow water and flats habitat in the Lower Columbia River at five locations— RM 99, 86, 75,
72, and 46 through 42. A single location in the estuary, RM 22.5, is projected to experience riverbed side-
dope adjustments. These six locations are dl historic dredge materid disposa Sites, and provide limited
sdmonid habitat.

The side-dope adjustment process will take five to ten years to occur after congtruction. Over that time,
shdlow water and flats habitat at Sx shordine digposd stes will tend to erode toward the shoreline and become
deeper. The Corps determined that side-dope adjustments will not occur in natura shoreline areas because
these riverbanks are stable, indicating that it is unlikely that tida marsh and swamp habitat would be affected by
sde-dope adjustments. The Corps proposes to monitor for any impacts from side-dope adjustments to
riparian habitats, including tidal marsh and swamp habitat. Thisinformation will enable the Corps and NMFS
to track and react to potential changes in side-dope adjustment.

Sand from upstream areas is one of the sources of materia for habitat-forming processes (accretion) in the
estuary. Thissand isimportant to the formation of tidd marsh and swamps and shdlow water and flats habitat.
The removd of sand from the river via dredging and upland disposa will not dter the ongoing, natura sediment
trangport process towards the estuary. The volume and rate of the bedload movement is not expected to
change with Project activities. The volume of sand to be dredged over the life of the Project represents asmall
fraction of the tota volume of sand in the riverbed. In addition, transport potentid, rather than sand supply, is
the limiting factor in sediment supply to the estuary. Therefore, it islikely that the impact to bedload processing
of sand remova associated with the Project will be of alimited nature.
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NMFS believes that Project-related effects to bedload may dter potential habitat for ESA-listed sdmonids at
one estuarine and five riverine sSites. Predicted side-d ope adjustments could harm these species’ aquatic habitat
by dteration of shdlow water, shoreline habitat. Shoreline habitats provide important feeding and rearing areas
for these species, therefore any effects to these habitats, above those effects or locations predicted in the 2001
BA, areimportant to monitor and address.

However, these six shoreline Sites are highly erosive and unstable, and do not provide high quality habitat for
ESA-lisged sdmonids. Additiona effects discussion regarding side-dope adjustment is provided in Section 6.3,
below.

6.2.2.3 Ecosystem Indicator - Turbidity

Turbidity affects the ability of light to penetrate into water, and in turn, affects the amount of plant growth that
can occur. Thisisimportant for habitat development, particularly in the shallow water areas, because the plant
growth adds stability and reduces the chance for eroson. Turbidity plumes resulting from Lower Columbia
River and estuary dredging and disposal occursin a“near fidd” area (Carlson et d., 2001). Increased turbidity
from these Project activities are below the known turbidity levels that stimulate avoidance response by juvenile
sdmonids, asidentified by Servizi and Martens (1992).

Some temporary and locdlized changes to river and estuary turbidity levels are anticipated to occur from the
Project. Locdlized turbidity levels from Project construction and maintenance activities, five to 26 NTUs above
background levels, are not likely to produce detectable effects on plant growth in the lower river or estuary.
Increased turbidity will be locaized to deep water areas where dredging and in-water digposal will occur.
These limited increases to Columbia River and estuary turbidity levels will occur in deeper water areas where
the mgority of ESA-listed salmonids migration and feeding activities are not occurring. Locd turbidity
increases in shalow water areas will occur during shordline disposal. Ocean disposal will result in localized and
short-lived periods of increased turbidity. While high levels of turbidity are known to affect sdmonid
physiology and feeding success, the combined background and project-related turbidity concentrations are well
below known salmonid impact levels (see 2001 BA Sections 4 and 6.1.4).

6.2.2.4 Ecosystem Indicator - Salinity

The concentration of sdinity in important habitat and rearing areas of the estuary and the longitudina gradient of
sdinity between the freshwater and ocean environments that bound the estuary are important to sdmonid
growth and surviva. The Project will change the estuary’ s cross-sectiond profile and have associated effects
on estuary sdlinity gradients. Based on the WES RMA-10 and OHSU/OGI modding, the largest Project-
related impacts on sdinity profiles occur at the lowest river flow analyzed (70,000 cfs).

In shdlow areas of Cathlamet Bay and Grays Bay, where important juvenile saimonid habitat and food

resources exist, the WES RMA-10 model predicted a post-Project salinity increase of 0.1 to 0.15 ppt. The
OHSU/OGI mode confirmed these predictions. Within the degper navigation channd, where limited juvenile
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salmonid habitat and food resources exist, the WES RMA-10 model predicted post-Project sdlinity increases
intherange of 1.0to 1.5 ppt. The OHSU/OGI modd confirmed these findings, but predicted dightly larger
increases in sdinity than those predicted by WES RMA-10 modeling for Y oungs Bay and dong the Oregon
sde of the navigation channd up to Tongue Point.

Modeling runsfor higher river flows indicated even smdler post-Project sdinity increasesin important salmonid
habitats. The OHSU/OGI mode aso was used to determine if, post-Project, there would be a significant
change in habitat opportunity, as defined by Bottom et d. (2001) and the SEI workshop process. Using the
OHSU/OGI modd an example of the potential changes to habitat opportunity was developed by modeling
Cathlamet Bay for five one-week model smulations (see Table 6-1 of the 2001 BA). The modd predicted, for
important, shalow water Cathlamet Bay sdmonid habitats, there was virtualy no difference in the habitat
opportunity, pre- and post-Project, for salinity between 0-5 ppt.

Changesto the ETM can effect phytoplankton, nutrient cycling, and availability of salmonid prey primarily
within the estuary. Changesin salinity as aresult of the Project could result in a permanent shift in the
boundaries of the ETM, of up to one mile upstream This upstream movement will affect the location where
imported phytoplankton die, and with other accumulated organic matter, are cycled through the estuary system.
A change in the location and range of the ETM may affect the distribution of nutrients and thereby the location
and abundance of salmonid food in shalow water habitats,

Whileit is believed sdmonids do not feed in the ETM, nutrient cycling from the ETM may trandfer to shdlow
water habitats and to the food items which juvenile sdmonids prey on. No changein type or quantity of
imported phytoplankton is anticipated in the short-term, and short-term effects to sdmonids from predicted
shiftsin ETM, and subsequent modification in nutrient cycling, is anticipated to be limited. However, long-term
impacts of the predicted shift in the ETM, based on potentia changes to phytoplankton and nutrients (see Table
7-1 of the 2001 BA) over the Project’ s life are uncertain. NMFS believes the Corps proposed Columbia
River ETM workshop should enhance the understanding of the ETM and its influence on estuary ecosystem
function. NMFS expects workshop findings will be discussed within the adaptive management process for the
Project. Project modifications will then be implemented, as necessary, to minimize Project-rdated effectsto
the ETM.

6.2.2.5 Ecosystem Indicator - Bathymetry (including an analysis of velocity field)

Bathymetric changes will occur in and adjacent to the navigation channd. Dredging will lower the riverbed by
three feet, in and adjacent to the navigation channdl. Long-term riverbed adjustments will occur on adjacent
Sde dopes (see Section 6.2.2.2, above). Within the riverine areas, 60 percent of the navigation channd will
require deepening, whereas only 45 percent of the navigation channel in the estuary reach will require dredging.
In-water and shoreline disposal of dredged materias will cause bathymetric changes by raisng river and ocean
bed elevations at disposa Stes.
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The deepened navigation channe will result in asmall effect (decrease of up to 0.18 feet) on Columbia River
water surface elevations in the upper Project area; an essentially immeasurable decrease (0.02 feet) in water
surface devation in the estuary; and no water surface eevation change in the river mouth reach. Of dl ESA-
listed sdmonids, only Columbia River chum salmon spawning habitat occurs in the Project area. However,
these water surface eevations should not impact existing habitats (e.g.) spawning and/or rearing, or reduce
sdmonids ability to access those habitats.

Water surface eevation reduction would have limited effects on sdmonid spawning and surviva of eggsin
redds upstream of the 1-205 Bridge, and minima impact on juvenile sdmonid accessibility to shoreline habitats
throughout the Project area. Also, within the upper river portion of the Project, lower water levels may alow
marsh progradation (i.e., building out) waterward of the marsh. The OHSU/OGI modd eva uated pre-and
post-Project water depth differences in terms of hours of habitat opportunity. The mode outputs for important,
shdlow water Cathlamet Bay sdmonid habitats, are nearly identica for pre- and post-Project water depths,
indicating effects of the proposed action on the water depths will have alimited impact on habitat opportunity.

Changes in bathymetry from dredging and disposal may change river velocity, and thereby affect habitat
opportunity. The WES RMA-10 modeing results indicated that average pre- and post-Project velocity
differences are small, ranging from approximately -0.2 foot per second to 0.2 foot per second. The largest
veocity differences were noted in the navigation channel.

Pre- and post-Project velocity differencesin shadlow sdmonid habitat areas outside the navigation channel
ranged from agpproximately -0.05 to 0.05 foot per second. OHSU/OGI modeling supports these results. The
post-Project velocities are well within the range of favorable velocities identified for juvenile sdmonids, as
defined by NMFS (Bottom et a. 2001). The OHSU/OGI model evaluated pre- and post-Project velocity
meagnitude differences in terms of hours of habitat opportunity. Modding results were done for verticaly-
averaged water column velocities and for minimum and maximum water column velocities. Both the spatid
digtributions and the area-weighted averages for water column velocity were similar for pre- and post-Project.
Maximum differences in average hours of approximately ten to 15 percent (increase and decrease) between
base and plan were predicted for model runs at both low and high flow. 1n these cases, the modd runsfor the
post-Project scenario estimated higher habitat opportunity hours than the environmenta basdline.

Based on the impacts to water depth-associated habitat opportunity, NMFS concludes that there will be
limited, short-term effects on feeding habitat opportunity or refugiafor yearling and older salmonids. In
particular, the changes in water surface eevations projected within the estuarine and riverine reaches are not
likely to dter the amount or location of refugia. In addition, changesto river current velocity from the proposed
dredging are anticipated to be smal (particularly in the Sde channels and shalow water areas that provide the
refugia) and will not affect the function of the available refugia Thisis because yearlings are commonly found in
aress of both low and rdlatively high current speeds as they rapidly migrate downdream. Generdly, yearlings
are not strongly shordine-oriented, athough some are found in shoreline aress.
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In addition, yearlings tend to be surface-oriented, but feed over areatively wide range of depths, from the
surface up to five to ten meters deep. For subyearling fish, changes in refugia and feeding habitat opportunity
may be more pronounced. While short-term impacts appear to be unlikely, the long-term impacts to habitat
opportunity and refugia over the Project’ s life from these limited bathymetric and hydraulic changes cannot be
quantified and are therefore uncertain. Any long-term, negative changesin bathymetric or hydraulic conditions
may harm these species aquatic habitat, thereby negatively effecting refugia and habitat opportunity for these
gpecies. Therefore any effectsto these habitat conditions, above those effects or locations predicted in the
2001 BA, are important to monitor and address via the adaptive management process.

6.3  Effectsfrom Construction and Maintenance Activities on Key Salmonid Habitats

During the course of thisreinitiation of consultation, much discusson centered around the potentid effect of
congtruction and maintenance activities on tidd marsh and swamp, shalow water and flats, and water column
habitats. The conceptua modd identified these habitat types as particularly important to juvenile salmonids
resding in the estuary. Thus, NMFS has focused on these habitat typesinits effects andyss. Bdow isa
detailed examination of these three key habitat types, and the Project-related effects to them.

6.3.1 Tidal Marsh and Svamp

Tidd marsh and swvamp habitat occurs sporadically aong the margins of shallow water areas of the Columbia
River and estuary, with these habitats most concentrated occurrence in the estuary and downstream portions
of the riverine reach. Ocean-type chinook and chum salmon commonly use these habitats, and stream-type
samonids aso will use these habitats during their shorter occupancy periods.

No dredging within the tidd marsh and swvamp habitet is planned. Likewise, no filling of tidd marsh and svamp
habitat is proposed as a part of the Project. NMFS, in andyzing potentid Project effectsto tidal marsh and
swamp, focused on the habitat-forming processes of sdinity and bathymetry that may affect tidd marshes and
swamp habitats.

Based on the WES RMA-10 and OHSU/OGI model outpuits, the post-Project sdlinity distribution is unlikely to
change within shdlow water estuary areas, where much of the tidd marsh and swamp habitat islocated. In
addition, even if larger post-Project sdinity changes occur in the estuary, the dominant marsh plants found in
these habitats exhibit wide sdlinity tolerances. In upriver aress, tidal marsh and swamp habitats will not be
influenced by any post-Project changes to sdinity distribution, as these habitat festures are upstream of sdlt
water influence.

The other mgor habitat-forming process that may influence tida marsh and swamp habitat is bathymetry.
Predicted post-Project water surface elevation changes range from zero to -0.18 foot, with the smallest
elevation changes predicted in the estuary and lower river areas. In fact, tidal marsh and swamp habitat may
increase dightly in upriver Project areas as aresult of the channel deepening. The predicted decrease in water
surface eevation in upriver areas may provide more shalow water habitat that is at the gppropriate depth for
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tida marsh to develop. Thiswould alow tidd marshes to establish or expand, and may lead to along-term,
smdl increasein tidd marsh habitats.

Side-dope adjustments are not expected to occur in natural shoreline areas because these areas are stable,
indicating that it is unlikely that tidal marsh and swamp habitat would be affected by post-Project sde-dope
adjustments. The Corps proposes to monitor for any impacts from side-dope adjustments to riparian habitats,
including tidal marsh and swamp habitat. Thisinformation will enable the Corps and NMFS to track and react
to potentia changes in side-dope adjustment.

The following are the two specific environmentd indicators that could be affected by changesto tidd marsh and
swamp habitats.

6.3.1.1 Insects

Terredtrid insects that form part of the prey base for juvenile sdmonids include larva forms, as well as adults.
Insect larvae and some adults are often found in the ssomachs of salmonids that feed in shalow flats and marsh
channds. Sdinity intrusion, associated primarily with the main channd, is not expected to change the
abundance of insectsthat are located primarily dong the water margins in shalow wetlands and marsh channels.

Short-term impacts to insect abundance and diversty are likely to be limited. Based on Table 7-1 of the 2001
BA, the uncertainty and risk of impact to insect production and salmonid food availability, athough potentidly
limited, is uncertain in the long term.  Long-term monitoring, as recommended above for areas of Sde-dope
adjustment, will provide information on Project-related effects to insect production.

6.3.1.2 Macrodetritusand Microdetritus

The production of prey resources important to juvenile salmonids is partidly supported by marsh detritus.
Resident microdetritus, which is derived from benthic and planktonic algd production, isimportant to
suspension feeders and suspension/deposit feeders. Imported microdetritusis mostly derived from aga
production upriver, including that produced above dams. Asaprimary producer, it is an important food source
for suspenson feeders and suspension/deposit feeders that form part of the prey base for juvenile sdmonids.

The proposed dredging action is not likely to have an effect on the amount or productivity of tida marsh
macrodetritus or microdetritus. Thisis because no dredging or disposa within the tidal marsh and svamp
habitat is planned.

Dueto the predicted lowering of water elevation in the upper portion of the Project area, the amount and
characteridics of tidd marsh and siwamp habitat could result in limited expanson dong the shalow water
margins of the upper Project area. Increased macrodetritus and microdetritus production may occur from
limited marsh expanson upstream of RM 80. Due to the predicted upstream shift of the ETM, there may aso
be alimited shift in the extent of resdent and imported microdetritus food web input. The Project may dso
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result inasmall shift in the location of where resdent microdetritus dies. Thus, short-term impactsto
macrodetritus and microdetritus are likely to be limited. Based on Table 7-1 of the 2001 BA, therisk and
uncertainty to thisindicator suggests the limited nature of this expansion will have an uncertain benefit to ESA-
liged sdmonids in the long term.

6.3.1.3 Tidal Marsh and Swvamp Summary

NMFS anticipates negative short-term Project-related effects to tidal marsh and swamp habitats will be limited.
As described in the SEI risk assessment, long-term Project effects to tidal marsh and swamp habitats are of
moderate uncertainty to occur, but have alow risk to impact habitat (see 2001 BA, Table 7-1). Any long-
term, negative changesin tida marsh or swamp habitat may harm ESA-listed species feeding and refugia needs.
Therefore, any effects to these habitat conditions above those effects or locations predicted in the 2001 BA will
be monitored and addressed over the project life.

6.3.2 Shallow Water and Flats

Shdlow water and flats habitats provide important feeding and rearing areas for ocean-type, ESA-listed
sdmonids. Stream-type juveniles may aso potentidly use shalow water and flats habitat within the Lower
Columbia River and estuary during their shorter occupancy periods. In addition, adult chum salmon use
shdlow water habitat for oawning in the riverine reach upstream of the 1-205 bridge. NMFS, in analyzing
potential Project effects to shallow water and flats habitats, focused on Project-related effects from sde dope
adjustments after channel dredging and after shoreline disposal, and aso reviewed Project effects to ecosystem
indicators that would respond to changes in shallow water and flats habitat.

The entire post-Project navigation channel may experience side-dope eroson and subsequent adjustment of
sde-dope angle. The erosion and adjustment will, over five to ten years, lower the adjacent river bed angle
until anew, more stable sde-dope is established. While side-dope adjustments will occur throughout the
Project areain degper water, where minima salmonid habitat use is known to occur, some sde-dope
adjustment will occur in shdlow water and flats habitats.

The Corps predicts shoreward erosion from side-dope adjustment to occur in atotal of Six sandy beach areas.
fivein the Lower Columbia River (RM 99-86, 75, 72, and 46-42) and one in the estuary (Miller Sands Spit).
These areas have shdlow water habitats that could be used by salmonids, however, the Corps indicates these
are highly erosve areas that have little productivity.

NMFS believes that, even though each of the six sandy beach sites may experience ten to 50 foot latera
erogon into the sandy shoreling, minima impact to sdmonids or their shalow water habitat will occur. As
noted in 6.2.2.2, Ecosystem Indicator - Bedload, above, predicted side-dope adjustments will affect habitat for
ESA-listed species by dteration of these Six areas with shdlow water, shoreline habitat. Shalow water habitats
provide important feeding and rearing areas for ESA-listed sdmonids, therefore any effects to these habitats,



above those effects or locations predicted in the 2001 BA, will be monitored and addressed. However, these
sx shordine habitats are highly erosve and ungtable, and do not provide high quaity habitat for these species.

Shoreline disposal could potentialy disturb and shift the location of shallow water habitat at three proposed
shordine digposal sites. No samonids will be injured during shordline disposd activities, as dredged materids
are discharged above the water line. Therefore, NMFS' analysis focused on the potentia for disturbing
sdmonids that use existing shdlow water habitat within these areas. The three shoreline disposd |ocations have
steep side dopes (around ten percent) that provide about seven acres per mile of shallow water aress.
Shordline disgposa will affect atota of about 4.5 miles or 30 acres of shdlow water. While 30 acres of shalow
water habitats will be periodicaly impacted during the project life, the three disposa Stesare dl highly erosive
and do not contain many of the important habitat features that shalow water habitats typicdly include, such as
low velocity, vegetation, and food sources. These sites had previoudy been approved by NMFS for shoreline
disposa because of their low productivity.

The following is the one specific environmenta indicator that could be affected by changes to shdlow water and
flats habitats:

6.3.2.1 Benthic Algae

Benthic agae consst primarily of benthic diatoms that occur on sediment grains and larger inorganic materid
and on macrophytes as epiphytes.

There will be no dredging in the shalow flats and channels where benthic agee primarily occur. Howlane
disposa is not expected to affect benthic agae because it is done below the depth range where benthic dgae
occur, about 1 meter below MLLW. No dredging or disposa activities are proposed for areas with significant
benthic production. The closest potentia effect would be from the shoreline disposd a Sand Idand (O-86.2).
However, the exigting currents and erosion rates at the beach nourishment Ste create a coarse-grained and
erosve environment that severely limits the potentia for sgnificant benthic production. Accordingly, no effects
to benthic production are anticipated in the riverine reach.

Modding by OHSU/OGI and WES predicts an upstream shift of sdinity of lessthan amile. Accordingly, there
may be an upsiream shift in the location of benthic agae production. Any sdinity change would occur primarily
in the navigation channd, not in productive Sde channels or lateral habitats. Thus, short-term impacts to benthic
adgee arelikely to be limited. However, long-term Project-related indirect impacts are uncertain (see Table 7-1
of the 2001 BA). NMFS believes long-term risk to food web production for ESA-listed species, based on
changes to benthic dgae production, islimited.

6.3.2.2 Shallow Water and Flats Summary

NMFS anticipates that negative short-term Project-reated effects to shallow water and flats habitats will be
limited to areas of Sde dope adjustment and shordline disposd. Long-term Project effects to shalow water
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and flats habitats are of moderate uncertainty, to occur with low to moderate risk to impact habitat (see 2001
BA, Table 7-1). Any long-term, negative changes in shalow water and flats habitat may harm benthic
production, feeding, migration, and refugia needs for ESA-listed species. Therefore any effects to these habitat
conditions, above those effects or locations predicted in the 2001 BA, will be monitored and addressed through
the adaptive management process.

6.3.3 Wate Column

The upper portion of water column habitat is used for sdmonid movement, migration, and feeding. Deeper
water column habitat in the Lower Columbia River, estuary and river mouth is less used by salmonids, with
water deeper than 20 feet believed to be rarely used. Water column habitat adjacent to the navigation channd,
turning basins, and berths will be directly increased to no more than 48 feet deep. The Project may affect
water column habitat by short-term blasting activities, by temporary water clarity reduction during dredging and
flowlane digposdl activities, and by long-term changesin estuary sdinity distribution and ETM range.

Blasting will be done once during Project construction, and will occur only during the in-water work window.
Blasting may have direct effects to salmonids, and was discussed in Section 6.2.1 of this Opinion, Direct
Effects. Blagting only during the in~water work window minimizes, but does not avoid, direct impacts to ESA-
listed species, which may use the Warrior Rock area year-round. As noted in Section 6.2.1 above, Direct
Effects, NMFS believes that development of a NMFS-gpproved monitoring plan, that ensures that the
proposed blasting measures are implemented, will be important to minimize any injury or death to these species
during blagting activities,

Temporary water clarity reductions will occur from dredging and disposd activities. A proposed impact
minimizing action will require dl in-water disposd activities, except shoreline and two ecosystem restoration
features, to occur below 20 feet in depth, where less salmonid use occurs. Ecosystem restoration features at
Miller-Rillar and Lois Idand embayment are the ecosystem restoration exceptions to the minimization proposd.
As noted in the Turbidity discussion above, these temporary turbidity increases will not decrease plant growth
and subsequent habitat forming processes, nor are the Project-related turbidity levels anticipated to impact
sdmonid physiology or feeding (see 6.2.2.3, above). Project construction and maintenance activities may
occur outside of the norma November 1 to February 28 in-water work period. Therefore increased turbidity
may occur during periods of highest sdmonid abundance in the Project area. Juvenile sdmonids occur
primarily at depths shalower than 20 feet, and so would not be expected to be impacted by turbidity from
dredging and disposa operations. NMFS believes these dight increases to Columbia River and estuary
turbidity levels will occur in deeper water areas where the mgority of ESA-listed sdmonid migration and
feeding activities are not occurring. Therefore, the ESA-listed sdlmonids should experience only limited
harassment from increased water column turbidity.

Asnoted in the ETM and sdinity discussions above, the WES RMA-10 and OHSU/OGI models predicted

that there was virtudly no difference in the habitat opportunity (i.e,, sdinity “accumulation”) between pre- and
post-Project modding runs for important shalow water Cathlamet Bay sdmonid habitats. However, ashift in
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the location of the ETM would occur and may affect the estuarine distribution of nutrients and thereby the
location and abundance of sdimonid food in shalow water habitats. The risk and uncertainty to the ETM,
based on changesin sdinity (Table 7-1 of the 2001 BA), islow in the short term, but more uncertain in the long
term because of extrapolating modding results over the life span of the Project.

The following three specific environmentd indicators. deposit feeders, suspension-deposit feeders, and
suspension feeders, mobile macroinvertebrates, and phytoplankton could be affected by changes to water
column habitats.

6.3.3.1 Deposit Feeders/Suspension-Deposit feeder s/Suspension Feeders

Limited remova of organisms via dredging and burying of deposit feeders, suspension/deposit feeders, and
suspension feeders will occur in portions of the navigation channel deegp water areas and the three shoreline
disoosa dtes. Howlane disposa will bury some animas and, if deposition of sedimentsis heavy, will result in
the partia loss of some communities. Remova and buria effects are expected to be reatively short-lived, with
dredge and disposal areas being recolonized by deposit feeders. Deposit feeders occur in low dengtiesin the
navigation channel because the sand waves create congtantly shifting habitat conditions. In these and other
aress of the river, dengties fluctuate as a result of constantly changing environmenta conditions. No changesto
deposit feeders are anticipated in shdlow water areas, Sde channds, or embayments, which are the important
locations for sdmonid feeding opportunities. Other than the low risk identified to deposit feeders in the bottom
of the navigation channd, Table 7-1 of the 2001 BA suggests that the long-term changes from dredging and
disposal to deposit feeders, suspension/deposit feeders, and suspension feedersis uncertain. Because deposit
feeders, suspension/depost feeders, and suspension feeders are prey items for ESA-listed sdmonids, any
removal of these organisms via dredging or digposa may cause short-term harm to these fish species.

However, because the loss of food itemsis limited, will not occur in the most important habitat types, and these
invertebrates recolonize dredge and disposal locations rapidly, NMFS believes the potentid for such harmis
minimd.

6.3.3.2 Mobile Macroinvertebrates

Dredging will result in remova of mobile macroinvertebrates in the channel. Entrainment by dredgesis likey
lethd to macroinvertebrates. In addition, flowlane digposal may temporarily bury some animds and, if
deposition of sedimentsis heavy, will result in the loss of some members of the group. Remova and burid
effects are expected to be rlaively short-lived, with dredged areas being recolonized within six to 12 months
(Femmer, et d., 1997). Mobile macroinvertebrates located in shalow water, flats, and tidd marsh channds
are not likely be affected. ESA-listed sdlmonids may feed on certain mobile macroinvertebrates, and therefore
any loss of these prey items via dredging or disposa may harm these species. However, NMFS anticipates this
harm from dredging or disposa to be localized to areas of low importance to these species.

Mobile macroinvertebrates in the estuary appear to be adapted to respond rapidly to disturbances and can
recolonize areas following these disturbances. Due to this group’ s wide sdinity tolerance, Project-related
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changes in estuary sdinity are not expected to have an effect on the distribution of maobile macroinvertebrates.
In addition, since Project-reated temperature and suspended sediment changes are not anticipated or will be
limited in nature, mobile macroinvertebrates should not be influenced by limited Project-related changesto
these indicators.

6.3.3.3 Phytoplankton

Because sdinity may intrude farther into the estuary as aresult of the degper channd depth, the point where
imported phytoplankton contact dilute seawater will be farther upstream from current conditions. Predicted
changes in dinity intrusion may affect the location of resident phytoplankton productivity. Based on Table 1 of
the 2001 BA, the short-term impacts to imported and resident phytoplankton productivity changes are likely to
be limited, and will not harm ESA-listed species. However, long-term impacts over the Project’ s life, based on
the BRT’ srisk and uncertainty andys's, are uncertan.

6.3.3.4 Water Coumn Summary

NMFS anticipates that negative, short-term Project-related effects to water column habitats will be limited to
blasting areas and areas where in-water disposa is occurring, and to ecosystem indicators associated with
inwater disposa. NMFS believes that development of a NMFS-approved monitoring plan that ensures that
the proposed blasting measures are implemented, will be important to minimize any injury or death of ESA-
listed sdmonids during blagting activities. NMFS believes that only limited harassment from increased water
column turbidity will occur to ESA-listed sdmonids. Remova of depost feeders, suspension/deposit feeders,
suspension feeders, and mobile macroinvertebrates via dredging or disposa activities may cause short-term
harm to ESA-listed sdmonids. Long-term Project effects to water column habitats are of moderate
uncertainty, with low risk to adverse habitat modification (see 2001 BA, Table 7-1). Any long-term, negeative
changes in water column habitat may harm feeding, migration, and refugia needs of ESA-listed sdmonids.
Therefore any effects to these habitat conditions, above those effects or locations predicted in the 2001 BA,
are important to monitor and address via the adaptive management process.

6.4  Indicatorsthat Occur in More Than One Key Habitat Type

6.4.1 Habitat Complexity, Connectivity, and Conveyance; Feeding Habitat Opportunity;
Refugia; and Habitat-specific Food Availability

In discussion associated with this consultation, congderation was given to whether the proposed Project has the
potentia, based on post-Project changesin water surface eevation, velocity, and sdinity intrusion, to change
habitat complexity, connectivity, or conveyance; feeding habitat opportunity; refugia; and habitat-specific food
availability associated with tida marsh and swvamps and shalow water and flats habitat areas. These are
indicators that may respond to Project-related changesin any of the key habitat types, and therefore reflect an
ecosystem approach to impact assessment.
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The Corps undertook modeling to examine the potentia Project effects on habitat opportunity and key habitat
types from changes in water surface elevation, velocity, and sdinity intruson. The OHSU/OGI and WES
RMA-10 modding resultsindicate dight changes to water surface eevation, velocity, and sdinity intruson.
Within Cathlamet and Grays Bays tida marsh and swamps and shalow water and flats habitat habitats,
modeling predicted post-Project salinity increases of 0.1 to 0.15 ppt, velocity decreases of 0.05 feet per
second, and depth changes of lessthan 0.02 feet. Habitat opportunity, based on a combined anaysis of these
indicators, shows no significant difference between pre- and post-Project conditionsin tida marsh and swamps
and shdlow water and flats habitats. The OHSU/OGI modeling aso related these physical parametersto the
concept of habitat opportunity (see Bottom et d., 2001). In the modeling example provided by OHSU/OGI,
navigation channd improvements are predicted to result in alimited change in habitat opportunity hours for
Cathlamet and Grays Bays, based on the depth and velocity criterion and sdinity “accumulation.”

The two indicators most related to habitat opportunity are feeding habitat opportunity and refugia (see Chapter
5 of the 2001 BA). Additiond indicators related to habitat opportunity are habitat complexity, connectivity,
and conveyance, and habitat-gpecific food availability. Based on the limited impacts indicated by the
OHSU/OGI habitat opportunity modeding results, NMFS believes the Project will have limited short-term
effects on tidd marsh and swamps and shallow water and flats habitat habitats. Limited effects to these key
habitats should result in limited effects to associated habitat complexity, connectivity, and conveyance; feeding
habitat opportunity; habitat-specific food availability; and refugiafor ESA-lised sdmonids. NMFS anticipates
limited harm to ESA-listed salmonids from changes to habitat opportunity and associated indicators.

Mode-generated estimates of habitat opportunity provide an indication of limited change to depth, velocity, and
sdinity within key habitat types (tidal marsh and swamps and shalow water and flats habitat habitats), but do
not predict response by key habitat or other related indicators' to Project-related changesin depth, velocity,
and sdinity over the long term. This fact, combined with the risk and uncertainty indications provided in Teble
7-1 of the 2001 BA for habitat opportunity-related indicators, suggest that the long-term impact to these
indicatorsis uncertain. NMFS believes any effects to these habitat conditions, above those effects predicted by
modeling or presented in the 2001 BA, are therefore important to monitor over longer time scales and address
via adaptive management.

6.4.2 Contaminants

Dredging and in-water disposd activities in the navigation channd turning basins and berths, and in-water
disposd activitiesin the ocean, aong with other natural and anthropogenic processes, could expose samonids
to some contaminants. Of particular concern is resuspension of persstent organochlorine contaminants
including tota polychlorinated biphenyls (PCBs) and the pesticide DDT and its metabolites DDE and DDD

(? DDTs), which have bicaccumulated in resdent fish and wildlife within the estuary (see terrestrid pecies
Opinion for further description of these concerns). 1n addition, petroleum compounds, characterized astotal
polyaromatic hydrocarbons (PAHS), have been identified in Lower Columbia River sediments. The
organochlorine and PAH contaminants have the ability to impact growth, surviva, and reproduction of juvenile
samon and trout, and can cause sublethd effects such asimmune dysfunction (Arkoosh et d. 1991; dso see

59



2001 BA, Appendix B for further discusson of lethd and sublethd impacts of these chemicals on samonids).
Data collected by NMFS indicate that juvenile sdmonids within the Columbia River estuary have contaminant
body burdens that may dready be within the range where sublethd effects may occur, dthough the sources of
exposure are not clear (NWFSC Environmental Conservation Division, 2001).

Data are sparse regarding the exact pathways for uptake and bicacumulation of contaminants by juvenile
sdmonidsin the Lower Columbia River, or the relationships between sediment and tissue contamination (see
2001 BA Appendix B for identification of specific pathways for sdmonids). Recent studies suggest that
sediments are amgor source of hydrophobic contaminants to aguatic biota (Zaranko et d., 1997, Maruyaand
Lee, 1998). In sediments, contaminants are adsorbed to the organic carbon in silt, which is part of the fine
particulate fraction. The microbid biofilm that accumulates on the surface of organic particles condtitutes the
food of certain types of epibenthic invertebrates; together, they make up the pathway by which these
contaminants enter food chains involving juvenile sdmonids. Thus, juvenile sdmonids biocaccumulate
organochlorine contaminants and PAHSs principaly from their food (i.e., epibenthic prey species) as opposed to
water. NMFS has documented some contaminants in the epibenthic prey species of juvenile sdmonidsin the
Lower Columbia River (NWFSC Environmental Conservation Divison, 2001).

In order to adequately address the potentia contaminant-related impacts from Project activities, it isimportant
to assess the amount of fine-grained (and thereby potentidly-contaminated) materid retained in the estuary
following dredging and disposal activities. According to the 2001 BA, the Columbia River navigation channe
is dominated by course-grained materids (primarily sand) with very low organic carbon, dthough pockets of
fine materids are occasiondly encountered, such aswithin the turning basin a Agtoria, Oregon. The navigation
channd is characterized by sand waves aong the riverbed that move downstream. As the downstream sand
movement occurs, bedload transport erodes sand from the upstream face, deposits in the downstream trough,
and then buries it with more sand eroded from the upstream face. This transport occursin alayer only afew
sand grainsthick. The sand that forms the cutline shods or sand wavesiis repeatedly re-exposed to the water
column. Consequently, fine materid mixed in with the sand islikdly to be svept avay asthe layers are exposed
to theriver currents, resulting in the limited potentia for release of fines during the dredging activity. The Corps
employed arisk-based anadysis (see Appendix B of the 2001 BA) to address the potential resuspension of
contaminants (total PCBs,? DDTSs, and total PAHS) produced by Project construction and maintenance
activities. The results of the Corps assessment concluded that contaminant concentrations in the navigation
channd sediments posed only negligible risk to juvenile salmonids, whereas some nearshore sediments closest
to point sources of contamination posed risks.

It isimportant to ensure that sufficient sediment samples are available to adequately characterize the nearshore
and channel sediment. During their Sediment Quality Evauation for the Project, the Corps reported 3 of 23
samples chemicaly andyzed within or near the navigation channd contained fine-grained sediments with
detectable levels of DDT, DDE, DDD, and total PCBs. However, none of these samples exceeded DMEF or
NMFS recommended contaminants thresholds. These data and other sediment data were evauated in the risk
assessment for salmonids (see Appendix B of the 2001 BA), which concluded that sediments from the
navigation channd pose negligible risks to sdmonids. However, this Appendix B conclusion was based on
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relatively few sediment samples collected within the navigation channel, especidly below RM 40. The Corps
has subsequently submitted additional andysis of dl available sediment and contaminants data from the
Columbia River navigation channd (Corps April 22, 2002 addendum). The Corps has determined there are
no navigation channel sediment and contaminants data which exceed current DMEF contaminants thresholds.
These additional data also do not exceed NMFS' thresholds for PCB’s (75 ng/g dry weight for 1% total
organic carbon [TOC]) and PAH’s (1,000 ng/g dry weight sediment) (NMFS' contaminants thresholds
provided by Johnson, NMFS Northwest Fisheries Science Center, 2002).

Due to the highly erosive and dynamic nature of the navigation channel, described above, and based on the
Corps risk andysis results and information provided in the Addendum to the 2001 BA, NMFS bdievesiit
unlikely that any contaminants within the navigation channd would be present in high enough concentrations to
expose and impact ESA-listed sdimonids and bull trout. However, it is unknown how much fine materid will be
resuspended during Project dredging and disposal activities, or whether or not any of the fine materia released
would be contaminated. The genera lack of organic materia and very low organic carbon concentrationsin the
navigation channd sediments would likely result in rapid trandfer of any available carbon and contaminants into
sdmonid tissues. Even low concentrations of biocaccumul ative contaminates would be readily available to
sdmonidsin this Situation, and predators higher in the food chain, such as bald eagle, could be more at risk than
sdmonids. Therefore, NMFS believes additiona navigation channd samples should be periodicaly collected,
and dl other new sediment quality data evaluated, on aregular basis during Project activities to better determine
the digtribution of fine materias, carbon, or contaminants within the navigation channd.

In summary, NMFS believes that dredging and inwater digposa activities associated with the Project could
release a smdl amount of fine-grained sediments. It is uncertain as to whether most of these fine-grained
sediments would be uncontaminated (due to the erosiona forces within the main channel of theriver), or if some
of the fine-grained materid would be associated with contaminants. In the high-energy environment of the
navigation channel, any contaminated materia would move rapidly through the system and be deposited outside
the flow lane in depositiond areas within the estuary, or be transported down the flow lane and into the ocean.
Any contaminants that did reach riverine and estuarine depositiond areas, combined with contaminants
transported and deposited due to natural and other non-Project anthropogenic sources, would eventudly be
redistributed, resuspended, and transferred aong the estuary and river food chain.

The contribution of Project activities to contaminant burdens in salmonidsis not well defined and, as such, some
uncertainty exists as to Project effects to ESA-listed sdimonids and bull trout. NMFS therefore supports
implementation of the Corps contaminants research activities ERA-4 and ERA-5, proposed in the 2001 BA
(see Table 8-1) and monitoring action MA-5, proposed in the 2001 BA (see Table 7-3). However, the
Service believes estimated risk of exposure of ESA-listed sdmonids and bull trout from contaminated
sediments from Project activities appears limited (see Appendix B of the 2001 BA).
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6.5  Effectsfrom Interrelated and I nter dependent Activities

Willamette River Navigation Channdl Degpening

More than 11 miles of the Willamette River are included in the Project authorized by Congress but are not
andyzed in the 2001 BA or this Opinion. Concerns over Willamette River sediment contamination and
uncertainty regarding the scope and timing of remedia investigations and actions caused the Corps to remove
this portion from the proposed action. Potentia effects from any future Willamette River Navigation Channel
deepening activity cannot be determined, due to the unknown implications of Superfund cleanup and other
remedia actions. If the Corpsisto proceed with a Willamette River navigation channe degpening project in
the future, the Corps will be required to review the additiond effects of this future Federa action through a
separate ESA consultation process.

Deepening and Maintenance of Project Berths

Congtruction and maintenance dredging a atota of seven Lower Columbia River berths, associated with three
grain facilities, one gypsum plant, and one container termind, represent actions that are interrelated and/or
interdependent to the Project. However, this Opinion does not provide incidenta take coverage for berth
dredging, as these activitieswill undergo future ESA consultation. The future ESA consultation will initiate upon
NMFS receipt of applications for Federa permits, prior to berth-dredging activities.

Future berth degpening and maintenance activities are likely to have both direct and indirect impacts on listed-
ESA samonids. Direct effects include degth or injury due to entrainment during dredging activities. Indirect
effects include harm and harassment to ESA-listed sdlmonids viaincreased turbidity, loss of food resources,
and resuspension of toxic sediments.

Effects from future berth degpening activities will be minimized due to gpplication of dredging and disoosa
BMPs and other compliance measures (see Table 3.2 of this Opinion). Sediment testing, based on DMEF
protocols, will ensure dredged materials from berths are disposed in the least impactful method.  Additiond
sediment testing may be required, during additiona consultations (see discussion of MA-5 in Section 3.2.6 of
this Opinion). Dredging activities will occur within the November 1 to February 28 inwater timing window,
when ESA-listed sdmonid abundance is lowest. Dredge activities will occur in deep water, where food
resources are limited and most sdmonids are not present.  Finally, higher quality habitat, associated with key
habitat types in the ecosystem conceptua mode, are not believed to occur at these existing berth features, and
therefore impacts to these habitats will be avoided.

NMFS believes berth degpening and maintenance will have limited future adverse effects on ESA-listed
sdmonids. While some of these adverse effects can be successfully minimized by application of BMP sand
compliance measures, alimited amount of harm and harassment of ESA-listed sdimonidsis likdly to occur from
berth degpening and maintenance activities. These berth degpening and maintenance activities will undergo
future ESA andysis prior to berth dredging activities to address thisincidenta take of ESA-listed sdlmonids.
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Deved opment of Port Activities and Degp Draft Vesds

Based on the Corps 1999 FEIS andyss, future development of other Lower Columbia River port facilitiesis
not analyzed here as an interrelated or interdependent activity because such development will be caused by
regional market factors such as commodity demand, not by channel improvements. The Corps April 15,

2002, addendum further supports the Corps FEIS conclusion that, aside from berth degpening, potential future
port development is not interrelated or interdependent with the Project.

Impacts from interdependent ship wakes would occur only if the Project resulted in more frequent or larger,
higher-energy ship wakes. Current impacts from shalow- and deep-draft ship traffic utilizing the 40 foot
navigation channd are consdered part of the environmenta basdline and are not consdered interrelated or
interdependent to the Project; only future, Project-dependent ship traffic is considered in thisanayss.

The Corps andysis of post-Project ship wake effects indicated that larger, fully-loaded ships would have a1 to
5 percent increase in “blockage rtio” (indicative of dightly higher ship wake generation), whereas smaler
vessels would have a1 to 5 percent decreasein “blockage ratio” (indicative of dightly lower ship wake
generation). NMFS concludes that these limited increases and decreases in post-Project ship wake are not
likely to increase suspended sediment, shoreline erosion, or increase current rates of ship wake-induced
sdmonid stranding.

In summary, the Corps concluded in their 1999 FEIS that channel degpening will not induce additiond ship
traffic, or contribute to development of additiona port infrastructure or new ports. This conclusion is congstent
with higtorica vessd treffic trends on the Columbia River and with the market forces that drive port facility
development.

Non-indigenous Species Introductions

Severd non-indigenous aguatic species are bdieved to have been introduced into the Columbia River via
balast discharge (e.g., Asan clam). These non-indigenous species introductions may continue to occur from
ongoing vessd traffic, regardiess of the Project’ s degpened channel.  Future deep-draft cargo vessd traffic,
interrelated and/or interdependent to the deepened navigation channd, dso may introduce additiona non-
indigenous species. Federd authority for management and regulation of exotic species via ship balast resdes
with the U.S. Coast Guard. While NMFS believes additiona non-indigenous species introductions could have
detrimental impacts on Columbia River and estuary ecosystem resources, NMFS does not believe that new
boat traffic, interrelated and/or interdependent to the deepened navigation channdl, will increase the risk of
introduced species above current basdine levels.

If new information is identified which changes the assumptions and/or conclusions of the 1999 FEIS or 2001

BA regarding the potentid for future interrelated and interdependent Project actions, the Corps will need to
reinitiate Project consultation to address those activities. Additiondly, no other non-Project activities within the
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Lower Columbia River, estuary or river mouth have been reviewed in this effects andyss. Therefore, any
additiond actions to deepen or otherwise improve adjacent port facilities not addressed in this Project
consultation and conference, would be subject to separate environmental analyss and regulatory review.

6.6  Uncertainty Regarding Project-related Effects and Associated Risk to Ecosystem Indicators
as Related to Monitoring Actions

The SEI pand suggested that scientific and management decisonsinvolve alevel of uncertainty related to
environmenta effects and associated risk to the ecosystem from those environmenta effects. Uncertainty
pertains to the amount of information available to predict a Project-related change to an indicator. For
ingance, if ample information for an indicator was available, the uncertainty associated with that indicator, in
regards to potential Project effects, would be low.

For the purposes of this reinitiation of consultation, risk pertains to the level of threet to the hedth or surviva
ESA-listed sdmonids from Project-reated changesto indicators. For ingtance, if salmonids are extremely
sengtive to smdl changesin an indicator, then the risk associated with any Project-related changes to that
indicator would be high. For purposes of the reinitiation process, including BRT andysis and ddiberations,
each conceptua modd indicator was evauated to determine uncertainties and risk from implementing the
proposed Project activities. That information isincluded in the 2001 BA (see Section 7.2), and isincorporated
herein by reference.

As noted above in Sections 6.2.2 - 6.5 of this Opinion, NMFS believes that Project-related indirect effectsto
ecosystem indicators will be limited. Key physical processesthet likely will have limited changes during the
channd congtruction process include suspended sediment, accretion/erosion, turbidity, sdinity, bathymetry, and
bedload. The short-term nature of these impacts was discussed during the SEI pand process and verified using
the numerica modeing conducted by WES and OHSU/OGI. It should be noted that the levels of Project risk
to ecosystem indicators were not high enough to require Project modification, but due to long-term
uncertainties, were il of alevel that warrants verification through monitoring.

Based on uncertainties regarding potentia long-term Project effects and associated risk to samonids, the Corps
proposed a monitoring program (see Table 3.5, and Section 3.1.6 of this Opinion). NMFS reviewed and
commented on the monitoring program as it was developed during the BRT process. The monitoring program
addresses the long-term ecosystem uncertainties and risk to the main ecosystem indicators and key habitat
features (Table 6.1) addressed in Section 6.2 - 6.7. Monitoring results will be reviewed, and future changes to
management will occur if adverse findings are determined.



Table6.1

Monitoring Adtion Pathway

Maintain three hydraulic
monitoring stationsto investigate
pre- and post-Project relationships
among flow, tide, salinity, water
surface, and water temperature

Habitat-forming
processes

Pathways and I ndicatorsto be Addressed by the Monitoring Program

Bedload; Salinity

Growth

Habitat complexity, connectivity, and
conveyance; Velocity Field; Feeding Habitat

Opportunity

Compare actual to predicted
sediment dredge volume

Habitat-forming
processes

Bedload

Complete bathymetric surveysto
track habitat alterations

Habitat-forming
processes

Accretion/Erosion; Bathymetry

Key Habitat Types Shallow water/flats habitat

Aerial and ground mapping to track
habitat alterations

Key Habitat Types Tidal marsh and swamp habitat

Food Web Suspension/deposit feeders; Insects; Tidal

marsh macrodetritus

Growth Refugia; Habitat-specific food availability

Review sampling needs for Surviva Contaminants

contaminants

Investigate pre- and post-Project
salmonid stranding events

Stranding

6.7  EffectsResulting from Proposed Monitoring, Ecosystem Restoration, and Research
Activities

The BRT identified the monitoring, research and ecosystem restoration components of the proposed action to
verify assumptions, reduce scientific uncertainties and provide for long-term beneficia effects to ESA-listed
sdmonids and their important habitats. Substantia scientific information suggests that certain habitat types play
amgor rolein the long-term viahility of ssimonid populations, including tidd marsh and swamp habitats,
shallow water and flats habitats, and water column habitats. The Corps has therefore identified a number of
restoration actions that have a high probability of enhancing the availability and productivity of these habitats for
migrating salmonids through the action area. Nevertheless, the implementation of these restoration actions and
the implementation of the monitoring and research actions will likely have short-term detrimental impacts of
limited scope and duretion.

This section reviews the effects of these components of the proposed action on ESA-listed sdmonids. NMFS

notes the difficultly of quantifying effects to ESA-listed sdmonids from monitoring, research, and restoration
actions, based upon available information, and further notes that much of the scientific emphasis during this
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reinitiation of consultation focused upon the effects of the navigation project upon habitat indicators and habitat
forming processes that may be of sgnificance to ESA-listed salmonids. The modeling efforts did not seek to
directly quantify the long-term effects of these restoration or research activities on habitats of importance to
ESA-listed sdlmonids. Hence, the effects analyses associated with these monitoring, restoration, and research
activities are necessarily of adifferent and more quditative nature than those associated with the navigation
improvements.

6.7.1 Monitoring Program

Section 3.2.6 of this Opinion describes the dements of the comprehensive monitoring program that is part of
the proposed action. Table 3.5 enumerates objectives of each eement of the monitoring and their relation to
the assumptions or predictions associated with this consultation. In Table 6.2, below, NMFS describes the
anticipated effects of these monitoring activities. NMFS concludes that the adverse effects of implementing a
monitoring program are likely to be limited, and will not cause take of ESA-listed sdmonids.
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Table6.2 Proposed Project Monitoring Activities and Effects of Monitoring Program

I mplementation

Monitoring Activity

Anticipated Effects of Monitoring Program to
Salmonids

Maintain three hydraulic monitoring stations: One
downstream of Astoria, onein Grays Bay, and onein
Cathlamet Bay. Parameters measured would include
salinity, water surface elevation, and water temperature.

Over-water access to maintain monitoring stations should
have minimal impacts to salmonids and their habitats.

Monitor annual dredging volumes from both construction
and O&M activities.

Conduct main channel bathymetric surveys throughout
Project area.

Over-water access to conduct bathymetric surveys should
have minimal impacts to salmonids and their habitats.

Repeat estuary habitat surveys being conducted by NMFS. Over-water and aerial access to conduct habitat surveys
should have minimal impacts to salmonids and their

habitats.

Review the SEDQUAL database and other available datato
determine if there are areas that would require additional
sampling. Review existing contaminants database using
NMFS guidelines or trigger values that are more protective
of salmonids and trout. Provide natification during
construction dredging to monitor for presence of fine-
grained material —i.e., oily sheens.

Over-water access to conduct additional sediment surveys,
and substrate-disturbing activities associated with
additional surveys should have minimal impactsto
salmonids and their habitats.

Monitor the incidence of stranding of juvenile salmon on
beachesin action area. Field surveys will be made monthly
at selected beaches (upper, mid, and lower river) during the
April-August out-migration to measure the number of fish

Over-water access to conduct salmonid stranding surveys
should have minimal impacts to salmonids and their
habitats. Handling of stranded salmonids is anticipated.
Procedures for salvaging ESA-listed salmonids are

being stranded along beaches. provided in this Opinion’s Incidental Take Statement.

6.7.2 Ecosystem Restoration Activities

The Corps proposed severa ecosystemn restoration activities to create or improve saimonid habitat, specificaly
tidd mardvswamp and shdlow water/flats habitat. It isimportant to emphasize that the ecosystem restoration
projects identified below are not being proposed as Project “mitigation.” These are retoration activities being
proposed under Section 7(a)(1) of the ESA to benefit the conservation of ESA-listed sdmonids

Six of the seven new restoration features proposed by the Corps (Lois Idand Embayment Habitat Restoration,
Purple Loosegtrife Control, Miller/Pillar Habitat Restoration, Tenasillahe I1dand Interim and Long-term
Regtoration, and Bachelor Slough Restoration) occur in-water and have the potentia, during implementation, to
affect ESA-listed sdmonids. The trandocation of Columbian white-tailed deer to Cottonwood/Howard 1dand
will have no effect on ESA-listed sdimonids asthe action is upland in nature. Two of the three origind
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retoration actions identified in the FEIS (Columbia River Tidegate Retrofits and Walker-Lord and Hump-
Fisher Idands Channd Connectivity Enhancements) occur in-weter, so they aso have the potentia to affect
ESA-lised sdmonids. Other origind FEIS restoration actions (e.g. Shillapoo Lake) are disconnected from
ESA-lised salmonid habitats and will not have either beneficid or detrimental effects to ESA-listed sdlmonids.
Section 8. of the 2001 BA and Chapter 4 of the Corps 1999 FEIS describe the proposed restoration activities
and their effects on ESA-listed sdlmonids. Both descriptions are incorporated here by reference.

6.7.2.1 Loisldand Embayment

Congtruction actions for the Lois Bay embayment restoration feature may result in temporary impactsto ESA-
listed sdmonids. Materids to be placed in the embayment are primarily clean, medium-grained sands that meet
the guidelines for in-water placement in accordance with the DMEF. Consequently, transfer of contaminated
sediments is avoided, and the turbidity plume associated with discharge into the retoration Site is expected to
be limited.

However, since saverd dredge and fill events at the temporary sump and Lois Idand restoration sites will

occur, there are opportunities for benthic organisms, other sdmonid prey items, and ESA-listed sdlmonids to be
affected during dredging and disposa. These actions may cause direct taking of alimited number of ESA-listed
sdmonids via degth and injury from materid disposd in shalow water Lois Idand embayment habitats and
deeper water temporary sump habitat, harm to ESA-listed sdimonids vialoss of prey items, and harassment of
ESA-lised sdmonids via the turbidity plume. The Service believes these effects should be limited to the
sediment storage Site and restoration site and will be very short in duration. In addition, placement of sediments
into the Lois Idand embayment will be restricted to the November 1 to February 28 in-water work window, to
minimize impacts to ESA-listed sdmonids. Recolonization of the restored embayment by plants will take five
to ten years or more, depending on the species and their means of colonization. Thetidd marsh fringing the
embayment and the large expanses of tida marsh in Cathlamet Bay represent alarge source of plant propagules
for therestoration Ste. Similarly, benthic organisms are abundant in Cathlamet Bay and represent an excellent
source population for rapid recolonization of the embayment. Benthic productivity and related use by
samonids may be less for an undetermined interim period as populations reestablish and densities increase.

The proposed restoration festure will be beneficia to ESA-listed sdmonidsin the long term because, astida
marsh habitats recolonize, primary (plant) and benthic productivity should approach historical levels. The
proposed restoration feature would benefit ESA-listed sdmonids by improving habitat complexity, connectivity,
or conveyance, feeding habitat opportunity, refugia and habitat-specific food availability.

6.7.2.2 Purple L oosestrife Control
The ecosystem restoration activity for purple loosestrife control would include an integrated pest management
gpproach using biological agents, herbicides, and mechanica control measures. These actions would typically

occur in the upper eevations of tidal marsh habitat and have alimited likelihood of adversaly affecting ESA-
listed sdmonids, directly or indirectly.
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Rodeo®, an EPA-registered chemica approved for over-water gpplication, would be used in conjunction with
biologica agents and mechanica control measures. The Rodeo® formulation is comprised of glyphosate
(53.5%) and water (46.5%) asthe carrier agent. Glyphosate is dightly toxic to fish and practicaly non-toxic to
aguatic invertebrates. Rodeo® bioaccumulation in fish does not occur. The glyphosate formulation (Rodea®)
proposed for use under this action, was selected for its low relative toxicity compared to other available
formulations. By comparison, the LCs, of Roundup® (glyphosate + Entryl1® surfactant) to fishis 5 to 26 mg/l
and the LCs, of R-11® (acommon surfactant used with glyphosate) to fish is 3.8 mg/l.

Glyphosate is dso strongly adsorbed by soil and does not retain herbicida properties following contact with
soil. The hdf-life of glyphosate in soil can range from 3 to 249 days. In generd, studies have indicated that
glyphosate degradation is fastest in soils of fine texture and high organic content and dowest in coarse textured
soils with low organic content. Glyphosate degradation in soils of the project areawould be expected to be
dow due to the fine to medium grain sand with low organic content found throughout aress of the proposed
ecosystem restoration project. The main bresk-down product of glyphosate is aminomethyl phosphonic acid,
which is further broken down by soil microorganisms.

Because glyphosate is strongly absorbed by soil particles, it is not easly released back into water moving
through soil. Thus within the ecosystem project area, any glyphosate that may reach the water is expected to
degrade over-time. Tests show that the hdf-life for glyphosate in water ranges from 35 to 63 days.

Rodeo® application may result in the short-term, very limited loss of some native vegetation, and will creste
openings in marsh habitat where non-native plants previoudy existed. The herbicide will be wicked or spot-
Sprayed on to purple loosestrife by hand, thereby limiting chemica contact with water. Wicking dso lessensthe
potentia for impacts to native vegetation. Mechanica contral (pulling) would only affect a smdl areaat any
given time, typicaly during lower tiddl stages.

By helping to eradicate purple loosestrife in the Columbia River estuary and thereby reestablish the diverse
native vegetation of tida marsh habitats, this restoration featureis likely to benefit ESA-listed sdmonids. These
changes should benefit habitat complexity, connectivity, or conveyance, feeding habitat opportunity, refugia, and
habitat-gpecific food availability.

6.7.2.3 Miller/Pillar Habitat Creation

Congtruction actions for the Miller/Rillar habitat creation may result in temporary impacts to ESA-listed
sdmonids. Condruction of this restoration action may result in the temporary displacement of juvenile
sdmonids from the immediate area of the discharge pipe and the pile dike construction location, and temporary
loss of benthic prey items.

Materids to be used for habitat creation are primarily clean, medium-grained sands that meet the guidelines for

in-water placement in accordance with the DMEF. Consequently, transfer of contaminated sedimentsis
avoided, and the turbidity plume associated with discharge into the restoration Site is expected to be limited.
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These actions may cause direct taking of alimited number of ESA-listed sdmonids via degth and injury from
materid digposd in shalow water habitats, harm to ESA-listed salmonids vialoss of prey items, and harassment
of ESA-listed sdmonids viathe turbidity plume. NMFS believes these effects should be limited to the
restoration site and will be very short in duration.

Once congruction is completed, future potentia disturbance actions would be limited to maintenance of the

new pile dikes, an intermittent effort over many years. Filings and spreaders would be fitted with bird excluders
to minimize or diminate use by double-crested cormorants. A previous study has established that driving of
wood pileswith an impact hammer does not produce shounds that are in the hearing range of salmonids
(Carlson et d., 2001).

The condtruction and maintenance of this restoration action, for the short term, are likely to adversely affect
sdmonids shalow water and water column habitat, and temporarily remove some food resources, but will
benefit ESA proposed and listed salmonids by providing more productive habitats for benthic invertebrates and
thus juvenile sdmonids aswell. This habitat restoration feature should result in improvements to habitat
complexity, connectivity, or conveyance, feeding habitat opportunity, refugia and habitat-specific food
avalahility.

6.7.2.4 Tenadllaheldand Tidegate and Inlet M odifications

This ecosystem restoration feature will improve both habitat connectivity and water qudity of interior channels.
Juvenile saimonids should be able to access additional acres of productive tida marsh and svamp habitat for
rearing and foraging. Congtruction impacts from tidegate ingdlation and inlet modification are anticipated to be
of short duration (afew days to two weeks). However, since in-water work would be required, some limited-
duration harassment of ESA-listed sdlmonids from the turbidity plume may occur. Through gppropriate timing,
impacts to juvenile sdmonids in the immediate congtruction area can be further minimized. NMFS anticipates
that this action will benefit ESA-listed sdmonids by opening up access to productive rearing and refuge areas
that are not now accessible to juvenile sdmonids. This action will result in improvements to water qudlity,
habitat complexity, connectivity, or conveyance, feeding habitat opportunity, refugia and habitat-specific food
availability.

6.7.25 Tenasllaheldand Historical Habitat Restoration

Long-term Tenasillahe Idand restoration activities will only occur if Columbian white-tailed deer are ddisted
and the eventua long-term Tenaslllahe Idand restoration plan is consstent with the Julia Butler Hansen Nationd
Wildlife Refuge s purpose and goas. This restoration action will be developed in the future, and therefore
would undergo site-specific section 7 ESA consultation when fully designed. Conceptudly, NMFS believes
that should this project be undertaken, numerous ecosystem indicators would be benefitted, including tidal
marsh and swamp habitat, and al pathways associated with habitat primary productivity, food web, salmonid
growth, and salmonid survival.
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6.7.2.6 Bachdor Slough

This project is designed to increase river flows traveling through the dough, with associated improvementsin
water quaity and connectivity. Juvenile sdmonids would be more likely to be drawn into Bachelor Slough
under these changed conditions during the outmigration. Cooler temperatures would be beneficid to fish drawn
into Bachelor Sough. Additiondly, Sx acres of riparian habitat would be restored along the Bachelor Siough
shordine, plus additiond riparian forest habitat would be developed on the disposal areas associated with this
activity.

Dredging would occur between July 1 and September 15, to avoid periods when juvenile sdmonids are most
abundant. All disposd materids would be placed on exisitng disposa Sites or upland areas. Disposd of
materid dredged from Bachelor Slough provides an opportunity to develop riparian forest. Riparian forest
restoration would provide for detritd and insect export to the Columbia River. Permanent riparian forest
habitat would provide for export of large woody debris to the Columbia River and its estuary over the long
term.

Bachelor Sough sediment qudity would be evaluated prior to implementation of the restoration festure to
ensure dredge-released contaminants would not occur. The project would be modified if contaminants were
determined to be outside established regulatory parameters for upland disposd. Timing restrictions for pipdine
dredging will minimize impacts to salmonids from dredging operations. Due to the project timing and the
current, low quaity sdlmonid habitat in Bachelor Slough, NMFS does not believe this project will have adverse
effects on ESA-listed sdmonids.

6.7.2.7 Columbia River Tidegate Retrofits

The Corps has proposed to retrofit the tidegates on five tributaries to the Columbia River, and to conduct
additiond tidegate retrofit activities on other tributaries in the future. The Oregon tributaries include Tide
Creek, Grizzley Sough and Fertile Valey Creek, and the two Washington tributaries include Burris Creek and
Deep River. Further information on these proposalsis located in Chapter 8.4 of the 2001 BA, in the 2001 BA
addendum, and Chapter 4 of the Corps 1999 FEIS. That information isincorporated here by reference.
Condtruction actions are of short duration (e.g., less than one week per structure) and soil disturbance, thus
turbidity, would typicaly be limited in nature. If the entire tide gate and associated culvert require replacement,
temporary coffer dams would be placed on each end of the culvert to preclude sediment impacts to the stream.
However, since inwater work would be required, some limited duration harassment from the turbidity plume
may occur to ESA-listed sdimonids.

The tidegate retrofit restoration feature is estimated to provide or improve anadromous fish access to 38 miles
of tributary streams. These tributaries contain spawning, stream rearing, and (near their confluence with either
the Columbia River or amore mgor tributary) backwater channd and freshwater marsh habit for rearing and/or
overwinter refuge from floods. Additionaly, the Corps would replace additiond tidegates, if additiond tidegeate
retrofit projects were identified. This action should result in short- and long-term improvements to habitat
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complexity, connectivity, or conveyance, feeding habitat opportunity, refugia, and habitat-specific food
availability by reconnecting the Columbia River to these tributary streams.

6.7.2.8 Walker/Lord and Hump/Fisher Idands Channel Connectivity Enhancements

The purpose of this restoration action is to improve water flow and circulation through thisidand complex,
thereby lowering embayment temperatures and cregting a network of channels. This festure should increase
habitat connectivity and improve foraging conditions for juvenile sdmonids. Congruction activities are primarily
upland in nature and involve congtruction of achanne in ahigtorical dredged materid depostion area. A brief
period of in-water construction would occur when the channels at the embayment and river are opened. Given
the short duration of the congtruction action and the fact that materid to be excavated is primarily medium-
grained sand, turbidity in adjacent waters should be of short duration and extent. Construction timing would
typicdly be late summer to take advantage of lower water levels, dry soil conditions, and the genera absence of
fish. Asareault, the potentia for short-term adverse impacts to saimonids would be minimized. Dueto timing
and location of the inwater action, NMFS does not believe the restoration action will take ESA-listed
sdmonids. This restoration will provide some short- and long-term improvements to habitat complexity,
connectivity, or conveyance; feeding habitat opportunity; refugia; and habitat-specific food availability
indicators.

6.7.2.9 Martin Idand Embayment Modification

The objective of thiswildlife mitigation action isto creete tida marsh habitat, which would increase detrita
export to the Columbia River. The Project may have some adverse effect on the aquatic environment, including
smothering of plants, dgae, invertebrates, and potentialy sdmonids. These actions may cause limited taking of
ESA-listed sdmonids via death and injury from materia disposd in shallow water habitats, harm to ESA-listed
sdmonids vialoss of prey items, and harassment of ESA-listed sdmonids viathe turbidity plume. NMFS
believes these effects should be limited to the restoration Ste and will be very short in duration. Construction
placement of dredged materia and topsoil will temporarily increase turbidity, dthough a barrier placed at the
inlet will minimize turbidity export to the adjacent Sde channd. However, the materid to be placed into the
embayment is primarily dean, medium-grained sand from the navigation channd, which would minimize impacts
from turbidity and avoid bioaccumulation of contaminants. In the long term, the project would benefit benthic
invertebrates, including those species that are used as forage resources by juvenile sdmonids, and improve
habitat complexity, connectivity, or conveyance, feeding habitat opportunity, refugia and habitat-specific food
availability. In addition, development of tidal marsh habitat would not preclude use of the embayment by
juvenile salmonids except during low tide periods.

6.7.3 Ecosystem Research Actions
Ecosystem research actions are measures proposed by the Corps to assist the efforts of the Corps, NMFS,

FWS, and others in understanding the broader issues of the Lower Columbia River, estuary and river mouth.
These research actions address indicators of the salmonid conceptua mode, and are intended to provide useful
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information for the conservation and recovery of ESA-liged sdmonids. The annud and cumulative results will
be presented to the adaptive management team. NMFS strongly supports implementation of these ecosystem
research activities.

Effects to ESA-listed sdlmonids are expected to occur from implementation of ecosystem research activities.
Because any impact to ESA-listed sdmonids from research activitiesis directed and intentiona, instead of
incidentd to the purpose of the action, the future implementation of these research activities may require the
issuance of research permits authorizing direct take of ESA-listed sdmonids by NMFS under Section 4(d) or
10(a)(1)(A) of the ESA.

6.8 Summary of Effects of the Proposed Action on the Biological Requirements of Proposed and
Listed Salmonids

NMFS andysisin 6.2.1 of this Opinion indicated that direct effects to ESA-listed sdmonids would be limited.
NMFS concurs with the Corps generd assessment of potential Project indirect effects during the two-year
congtruction period of navigation improvements. Based on the conceptua mode, impactsto key physica
processes have the potentia for affecting habitat forming processes, i.e., the “building blocks’ of salmonid
habitat in the Lower Columbia River, estuary and river mouth. These key physica processesinclude
suspended sediment, accretion/erosion, turbidity, sdinity, bathymetry, and bedload. Impacts to these key
physical processes will be of alimited nature during the Project congtruction period as discussed during the SEI
panel process, and vdidated using the numerical modeling conducted by WES and OHSU/OGI. These results
demondrate that the indirect effects of the Project on ESA-listed sdmonidsin the short-term is limited.

Based on these limited, direct and indirect Project effects, NMFS believes population numbers of ESA-listed
salmonids will not be appreciably reduced. NMFS dso believes that the Project will not appreciably reduce,
other than during short-duration and limited locations of sdmonid avoidance of dredging and disposd
operations, the distribution of ESA-liged sdmonids. Of dl ESA-listed sdmonids, only Columbia River chum
sdmon spawning habitat occurs in the Project area. However, NMFS believes the direct and indirect effects of
the Project will not appreciably reduce any of the ESA-listed sdimonid ESUS' population numbers, distribution
within each ESU, or reproductive success.

The 2001 BA characterized changes to key habitats and indicators over the life span of the Project as not being
ggnificant because they are within the naturd variation of river conditions (e.g., changesto the ETM,
accretion/erosion rates) or will not change river conditions at dl (e.g., bedload changes, volume and rate of
suspended sediment trangport, water level changesto the estuary, structure, distribution, net productivity, and
detritus production of marshes and swamps, the location of mobile macroinvertebrates, velocity changesin
shdlow water habitats and available refugia, sdlinity changes as they impact habitat types, bathymetry, and the
impact on habitat opportunity asit relates to water depth in the estuary).

During the reinitiation of the consultation process, NMFS identified certain issues regarding potentid long-term
effects of the Project. Those issues centered on limited physical effects that may be caused by Project actions
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that are not detectable in the short term, but that may affect ESA-listed sdlmonid habitats over the life span of
the Project. This could include ecosystem effects that are not identifiable based on the NMFS' review of best
available science and our current understanding of the ecosystem. Topics of concern identified during this
reinitiation include those related to the ETM, formation and preservation of tida marsh and swamp habitats,
habitat opportunity changesin isolated geographic areas, and dimination of connectivity between habitats relied
on by juvenile sAmonids.

The changesto physica processes resulting from the Project will likely result in limited incrementa changesin
the physical conditionsin the Lower Columbia River, estuary and river mouth. Any changes in a gtatic system
should be predictable, usng modeling and other tools. However, the ecosystem of the Lower Columbia River,
estuary and river mouth is not a static system. Numerical modeling cannot account for this non-dtatic sate. As
acknowledged in the 2001 BA, these changes will result in anew dynamic equilibrium in the Lower Columbia
River ecosystem over the life gpan of the Project.

Notwithstanding the Corps assessments, NMFS believes that the predicted changesto the physicd system
should not be extrapolated over the life span of the Project without additionad monitoring and verification. In
the example developed as part of the OHSU/OGI modeling for the reinitiation of consultation, the predicted
changes to habitat opportunity in Cathlamet Bay for five one-week modd smulations (Table 6-1 of the 2001
BA) are from model smulation runs over ashort time duration. The 2001 BA draws on these modd runsin
reaching the conclusion that the proposed actions “will not have 